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STATE OF CALIFORNIA

SACRAMENTO
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Honorable Edmund G. Brown, Governor,
and Members of the Legislature of
the State of California

Water Pollution Control Boards

Gentlemen:

I have the honor to transmit Bvilletin No. 65-59, entitled
"Quality of Surface Waters in California, 1959, Part I, Northern and
Central California" . The period January through December 1959 is covered
in this fifth volume of a continuing chronological series on qtiality of
svirface waters in California. Surface waters in Northern and Central
California are discussed in Part I; Southern California siorface water
quality will be reported in Part II.

At the request of the State Water Pollution Control Board, a
statewide siirface water monitoring program was commenced in April I95I.
As authorized by Section 229 of the Water Code, the Department of Water
Resources has administered this program in cooperation with the State De-
partment of Public Health, Bureau of Sanitary Engineering; the State Depart-
ment of Fish and Game; the United States Geological Survey; and varioxis

other agencies and individimls. Under the statewide program samples from
210 stations, located on IU3 different water sources, are collected and
analyzed monthly to maintain surveillance on quality of sxirface waters in
California. This volume reports the results of monitoring at 178 of these
stations, located on 110 streams and lakes, in Northern and Central Cali-
fornia.

During I959 quality of surface waters in Northern and Central
California was generally excellent, with only insignificant changes from
previovis years. During late summer and fall, the lower San Joaquin River



and the Sacramento-3an Joaquin Delta contained water with mineral concen-
trations which were the maximum of record. The high mineral concentrations
often caused the water to be classed as poor in quality. The poor quality
water was attributed to low flows, resulting from below normal precipitation,
which afforded only minor dilution to poor quality drainage and effluent
ground waters entering the lower reach of the river and the delta.

Part II of this bulletin, which will inclvuie an evaluation of
surface water quality conditions in Southern CeLllfomia, will be published
at a later date.

Sincerely yours,

C^l/lXiu^^ f-tjTi^

Director
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INTRODUCTION

Bulletin No. 65-59 is the fifth volume In a aeries on surface

water quality conditions in California. Data presented were collected

by the Department of Water Resources' surface water monitoring program

and other public agencies in California. In addition to basic data,

this bulletin contains evaluations and interpretations of significant

quality variations detected during 1959 and, where possible, an explanation

of the causes of these variations.

To disseminate quality data as soon as practicable, the department

also publishes, and distributes a monthly report containing data and

preliminary evaluations of detected quality variations. These reports

are distributed to pollution control, public health, and other agencies

and individuals.

An abundant and usable source of water is an essential commodity

in man's present environment. To insure that California's rapidly

expanding economy and increasing population are provided with a usable

supply of water an effective surveillance program aust be maintained.

The early detection suid control of quality Impairment is necessary, In

order to insure the fullest beneficial use of the State's water resources.

Realizing the need for a detection system, the State of California

initiated a statewide surface water monitoring prograa in April 1951.

Since that time the monitoring program has been conducted by the Department

of Water Resources in cooperation with numerous agencies and Individuals.

Other agencies have also maintained monitoring stations at various places

thrOTjghout the State.
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Part I of this bulletin presents water quality data and an

evaluation of surface water quality conditions in Water Pollution Control

Regions 1 and 2, the portion of Region 3 north of the San Antonio-

Salinas River drainage boundary, Region 5, and the portion of Region 6

north of the Mono Lake drainage divide. Part II, to be published at

a later date, will present data and an evaluation of surface water quality

conditions in the southern portion of Region 3 (Santa Ynez, Santa Maria,

Hauiimlento, and San Antonio Rivers and the portion of SsLLlnas River

upstream from the confluence of San Antonio River), all of Region k,

Region 6 south of the northern Mono Lake drainage boundary and all of

Regions 7, 8 and 9. The regions and the areas reported on in this

volume are shown on the frontispiece map.

The 1959 stream sampling programs reported herein comprised

the collection of water samples and analyses frcm 178 stations on 110

streams and lakes throughout Northern and Central California. Previous

quality monitoring data are included in the following report and bulletins:

California Department of Public Works, Division of

Water Resources, Water Quality Investigations,

Report No. 15, "Quality of Surface Waters in

California, 1951-195 **"

California Department of Water Resources, Division

of Resources Planning, Bulletin No. 65, "Quality of

Surface Waters in California, 1955-1956"

— . Bulletin No. 65-57, "Queaity of Surface Waters

In California, 1957"

. Bulletin No. 65-58, "Quality of Surface Waters

in California, 1958"

The activities of the department's siirface water monitoring

program are authorized by Section 229 of the Water Code, which directs

that:



"The department, . . . ghall inveotlgate condition* of the
quality of all waters within the State, Including saline
waters, coastal and Inland, aa related to all •ources of
pollution of whatever nature and shall report thereon to
the Legislature and to the appropriate regional water
pollution control board annually, amd nay reconmend any steps
which Bight be taken to laprOTB or protect the quality of
such waters.

"

The basic objectives of the departaent's surfeure water quality

onitoring program are:

(a) to secure continuous eind reliable water quality data, on

a monthly basis, from a network of stations which will

provide representative data pertaining to the quality of

water in the major surface streams and lakes of the State;

(b) to evaluate and interpret chemical, physlceil, biological and

radiological information collected during the course of the

program to develop a comprehensive understanding of the factors

which make up and alter the water quality at any station; emd

(c) to detect changes in water quality smd to notify the appropriate

control agency, (regional water pollution control boards,

state euQd local health depeu-tments , State Department of Fish

and Game) when warranted.

The discussion of water quality data collected by the Departaent

of Water Resources' surface water monitoring program is presented in this

bulletin, in successive order, by water pollution control regions which

aun numbered and named substantially in accordance with the major surface

drainage basins with which they are coterminous (see IVontispiece) . For

convenience in presentation, the Central Valley Region (No. 5). has been

divided into four separate areas, 5a, 5b, 5c, and 5<1. Area 5a embraces

-3-



the Sacramento Valley, 5b the San JoeujulB Valley, 5c the S«u:rajnento-San

Joaquin Delta, and 5<i the Tulare Lake Basin. Within each region, the

discussion is presented by basins or stream groups. In each beusin or

stream group, the main stream is discussed first, followed by a discussion

and sunmary of data, in downstream order, of all monitoring stations.

The discussion for each monitoring station includes a detailed location

description of the sampling point, period of quality record, a detailed

discussion of water quality characteristics, and an analysis of significant

water quality changes in 1959* For each station a presentation is given

for the maximum and minimum concentrations of the mineral constituents

in the water for the total period of record and for 1959; curves depicting

the monthly variation, for the period of record, of stream flow, specific

conductance, and, where applicable, pertinent problem mineral constituent

concentrations

.

Following the discussion and analysis of the Department of

Water Resources monitoring program, a listing of water quality monitoring

stations maintained by other agencies during 1959 18 presented. This

listing includes the name and number of the station, a description of the

sampling point, the agency responsible for the station ojwration, and

where known, the period of water quality record. Ho attempt is made in

this bulletin to present an evaluation of quality monitoring data collected

by other agencies.

Results of bacteriological and radiological determinations

presented in this btilletin should be considered as only qualitative

indicators and undue weight should not be given to quantitative vfLLues.

The indicators contribute to long-term environmentsLL studies.



Results of bacteriological examinations arc expressed as the

most probable number (MPN) of collforn bacteria per milliliter (ml) of

sample. In view of the rapidity «md frequency of chaxige in the density

of colifom organisas, frequent and lengthy sampling is necessary before

a truly reliable evaluation car. he made.

Results of radiological determinations are expressed in terras

of activity, measured in micro-micro curies per liter (li^c/l). No well-

defined limits have been established for maxlmxam safe concentrations of

unknown alpha and beta emitters in domestic water supplies. TYie International

Commission on Radiological Protection ha^ recommended provisional criteria

for permissible concentrations of radioactivity in water. Even though

evaluation criteria have been recommended by thli commission, this bulletin

does not attempt to evaluate the specific safety conditions. Pertinent

featiores of these criteria are given in Appendix A.

Appendix A of this bulletin contains a discussion of field and

laboratory procedures and methods, and the criteria utilized by the

Department of Water Resources in evaluating the quality of water. Appendix B

contains the physical, mineral, bacteriological and radiological data

for eaaples collected during 1959'

-5-



SURFACE WATER QUALITY, UEPARTMEMT OF WATER RESOURCES
MONITORING PROGRAM

Sumnary

During 1959 quality of surface waters in Northern and Central

California was generally excellent, with only insignificant changes from

previous yestrs. During late summer and fall, the lower San Joaquin

River and the Sacramento-San Joaquin Delta contained water with mineral

concentrations which were the maximum of record. The high mineral

concentrations often caused the water to be classed as poor in queility.

The i>oor quality water was attributed to low flows, resulting from

below normed precipitation, which afforded only minor dilution to poor

quality drainage and effluent ground waters entering the lower reach

of the rivers and the delta.

-6-



Worth Coastal Region (Wo. l)

The North Coastal Region extends southward from the Oregon border

270 miles, to the northern boundary of La^^iinltas Creek Basin In Marin

County, and ranges In -rldth from I60 miles at the Oregon boundary to 30

miles In the southern portion.

Terrain of this region Is largely movmtalnous , vlth cliffs often

several hundred feet high along the coast line, and steep canyons and

nximerous ridges vith many peaks inland. Valley and aesa land, easily

adaptable to agricultural development, comprises about 15 percent of the

19,586 square miles in this region. A fairly thick absorptive soil

mantle covers much of the area and helps sustain stream flow throiogh

drier portions of the year.

Natural mean seaaonal surfauie runoff is estimated to exceed

28,800,000 acre-feet. Principal hydrograi*ilc units in this region

Include the drednage basins of the Smith, Klamath, Mad, Eel, and Russian

Rivers. Thirty-two sampling stations shown on Plate 1, "Surface Water

Monitoring Program Stream Sampling Stations North Coastal Region (No. l)",

are being monitored to obtain information and to provide a continuing

check on the quality of surface water resources in the North Coastal Region,

Monitored streams are listed below with the number of sampling stations

ailong each in parentheses.

Klamath River (5) Outlet Creek (l)

Antelope Creek (l) Eel River, Middle Fork (l)

Butte Creek (l) Eel River, South Fork (l)

Shasta River (l) Van Duzen River (l)

Scott River (l) Mattole River (l)

Salmon River (l) Noyo River (l)

Trinity River (3) Big River (l)

Staith River (l) Navarro River (l)

Redwood Creek (l) Gualala River (l)

Mad River (l) Russian River (3)

Eel River (3) Russian River, East Fork (l)

-7-



A review of quality data revealed surface water in the northern

portion of this region to he predominantly calcium-magnesium bicarhonate,

while streams in the remaining portions were generally calcivun bicarbonate

in character. Excellent quality water for all but the most exacting

requirements is found in North Coastal streams. During 1959 there was

no appreciable change in the mineral quality of streams in the North Coastal

Region

.



Fdamath River Bafiln

The California portion of the Klamath River Baaln la located

In the northern aectlon and comprises over one-half the North Coaatal

Area, 'ttie watershed Includes all tributaries downstream from the

boundary between Oregon and California blb well &b those portions of

Butte Valley (a basin of interior drainage), Lost River and Tule Lake

Basins that lie in California. The Klamath's main tributaries in

California are Trinity, Salmon, Scott, Shasta, and Lost Rivers. T^ie

Klamath River Basin encompasses 15,715 square miles of which approximately

10,020 square miles are in California. The average seasonal flow of

the Klamath River into the Pacific Ocean is abcrut 12,500,000 acre-feet.

Land cleissification surveys indicate approximately U05,000

acres of lemd in this basin are irrigable of which 182,000 acres are

presently irrigated. The approximately 6,000,000 remaining acres are

canprised of a series of mountain ranges separated by long, narrow river

valleys. The mountainous areas and undeveloped valley lands are used

extensively for livestock range, timber production, mining, and recreation.

Support of fish aind wildlife is of major importance to the welfare of

this basin.

Numerous lumbermlll operations and small coomunitles discharge

waste into the Klamath River. Most of these wastes are minor in quantity

and do not result in a discernible quality impairment problem. Irrigation

return causes some ralnerad impairment of tributaries to Klamath River;

however, the overall effect is not significant.

Thirteen surface water monitoring stations are located in the

Klamath River Basin. "Hie following tabulation presents the naaes of

stations maintained to monitor quality of surface water in this basin and

the page on which each is discussed.
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Page Number of

Monitoring Station Station Discussion

Klamath River near Copco 12

KLaaaath River above Hamburg Reservoir Site lU

Klamath River near Seiad Valley l6

Klamath River at Somesbar l8
Klamath River near Klamath 20

Antelope Creek near Tennant 22

Butte Creek near MacDoel 2k

Shasta River near Yreka 26

Scott River near Fort Jones 28

Salmon River at Somesbar 30

Trinity River at Lewiston 32
Trinity River near Burnt Ranch 3U
Trinity River near Hoopa 36





KLAMATH RIVER NEAR COPCO (STA. l)

Sampling Point The monitoring station is located in Section 36 of

Township k& North, Range 5 West, Mt. Diablo Base and Meridian. Monthly

grab samples were collected from the right bank at the USGS gage 1 mile

downstream from Copco No. 2 power plant of the California-Oregon Power

Company, 5OO feet downstream frc»n Fall Creek.

Period of Record April I95I through December 1959.

Water Quality Characteristics Klamath River near Copco is excellent,

a bicarbonate type with sodium as its most predominant cation, class 1

for irrigation, soft to slightly hard, and meets drinking water standards

for mineral content.

Significant Water Quality Changes Concentrations of dissolved oxygen

were generally lower throughout 1959 with the minimum of record, k.J ppo,

being reported in June. This apparent deoxygenation of the river was

possibly caused by algal bloom die-off, resulting in an increased B.O.D.

along this reach.

-12-



WATER QUALITY RANGES ]



KLAMATH RIVER ABOVE HAMBURG RESERVOIR SITE (STA. Ic)

Sampling Point KLamath River monitoring Station Ic is located in

Section Ik of Township k6 North, Range 10 West, Mt. Diablo Base and

Meridian. Monthly grab samples were collected from a bridge on State

Highway 96, in the center of the channel of flow, about 6 miles upstream

from the mouth of Scott River, about 7 miles northeast of the town of

Hamburg.

Period of Record December I958 through December 1959.

Water Quality CheLracteristics Mineral classification of analyses of

samples from this station show the water to be a bicarbonate type with

no major cation. Qualitatively, this river is class 1 for irrigation,

soft to slightly hard, and meets drinking water standards for mineral

content. The concentration of most mineral constituents In Klamath

River between Station 1 near Copco and Station Ic are fairly comparable.

Based upon limited data, it appears that the Shasta River at times may

slightly degrade water quSLLlty of the Klamath in the re«u:h immediately

above Station Ic.

Slgnifleant Water Quality Changes None

.
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WATER QUALITY RANGES
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KLAMATH RIVER NEAR SEIAD VALLEY (STA. 2b)

Sampling Point Station 2b ia located in Section 3 of Township k6 North,

Range 12 West, Mt . Diablo Base and Meridian. Monthly grab samples were

collected at mid-depth, from the right bank, at the USGS gaging station,

O.k mile upstream from Bittenbender Creek, about ik miles downstream

from the mouth of Scott River, and 2.2 miles west of the town of Seiad

Valley.

Period of Record December 1958 through December 1959.

Water Quality Characteristics Since inception of monitoring of the

Klamath River at this station, the water has been excellent in quality,

calcium-magnesixun bicarbonate in character, class 1 for irrigation,

slightly hard, smd has met drinking water standards for mineral content.

There is normally no significant difference between the mineral content

of the Klamath River at this station and above Hamburg Reservoir Site

(station Ic). However, it is noted that during periods of high inflow

from the Scott River, the major tributary to the Klamath River between

Stations Ic emd 2b, regardless of flow conditions on the Klamath, a

significant decrease in the mineral content of the Klamath River occurs.

This condition was shown by conductivity values in April 1959, which

decreased from approximately 250 micromhos at Station Ic to approximately

160 micromhos at Station 2b. "Hils phenomenon indicates mineral content

of Scott River is sufficiently low to more than offset the degradation

of Klamath River caused by Shasta River.

Significant Water Quality Changes The maximum radioactivity found in

the Klamath River Basin during 1959 was the 35-3 W»c/l total activity

recorded at Station 2b in May. The activity decreased appreciably during

the year to 8.3 \x\ic/l (micro-micro curies per liter) in September.
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WATER QUALITY RANGES
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KLAMATH RIVER AT SOMESBAR (STA. 2)

Sampling Point The Soroesbar station Is located on the Klamath River

In Section k of Township 11 North, Range 6 East, Hvnnboldt Beise and

Meridian. Monthly grab samples were collected at mid-depth, from the

left bank, 100 feet downstream from the USGS gage, 1 mile west of

Somesbar post office and 300 feet downstream from Salmon River.

Period of Record April I95I through December 1959.

Water Quality Characteristics Since inception of the monitoring program,

flow in Klamath River at Station 2 hais been excellent in quality, calcium-

magnesium bicarbonate in chajraxiter, class 1 for Irrigation, with a range

from soft to slightly hard and has consistently met drinking water

standards for minereJ. content. Review of data reveals a general Improvement

^

averaging about 30 micromhos, in the mineral quality of Klamath River flow

between Station 2b above Hamburg Reservoir Site and Station 2. Tliis

improvement is attributed to dilution by better quality tributary waters

between the two stations.

Significant Water Quality Changes None

.
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KLAMATH RIVER NEAR KLAMATH (STA. 3)

Sampling Point Station 3 is located In Section IT of Township 13 North,

Range 2 East, Hximboldt Base and Meridiem. Monthly grah samples were

collected at mid-depth from the right bank at the USGS gaging station,

about 6 miles upstream from the mouth, 3-3 miles east of Klamath (on

Highway 101 ) and O.U mile upstream from Klamath Glen Road.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Antecedent data reveal Klamath River water,

at this station, to be excellent in quality, calcium bicarbonate in

character and class 1 for irrigation. It consistently ranges from soft

to slightly hard and meets drinking water steuadards for mineral content.

In past years, Klamath River water, due to tributary inflow, has consistently

undergone a grsuiual change in character from bicarbonate type with no

predominant cation at Station 1 (near Copco) to a generally calcium

bicarbonate type water at Station 3 (near Kla«ath) . A slight decrease

in the concentration of constituents, on the order of 25 micromhos frcai

the upstream station to the downstream station, has also been noted.

Analyses of water samples collected from the Klamath River at Stations Ic

and 2b disclose that the concentration of mineral constituents in the

iriver normsLLly incresise to a maximum in the vicinity of these two stations.

Mineral content again decreases, as tributary inflows dilute mineral

concentration, to a minimum at Station 3-

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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AMTELOPE CREEK NEAR TEMAMT (STA. le)

Sampling Point The station Is located In Section 25 of Township ^^3

North, Range 1 West, Mt. Diablo Base and Meridian. Monthly grab

samples were collected from the right bank. The sampling point Is k miles

downstream from Frog Lake, 17 miles southeast of the town of Mount Hebron,

and 2.5 miles south of Tennant.

Period of Record March 1959 through December 1959

.

Water Quality Characteristics Past analyses of samples of Antelope

Creek show It to be calcium bicarbonate In character, class 1 for

Irrigation, soft, and meets drinking water standards for mineral content.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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BUTTE CREEK NEAR MACDCEL (STA. Id)

Sempllag Point Station Id is located in Section 30 of Township U5

North, Range 1 West, Mt. Diablo Base and Meridian. Monthly grab

samples were collected from the right bank 7-5 miles downstream frcan

Little Antelope Creek and 7 miles south of Macdoel.

Period of Record March 1959 throvigh December 1959.

Water QueLlity Characteristics Samples of water from Butte Creek are

a bicarbonate type with calcium and magnesium as major cations. This

water is excellent in quality, clsiss 1 for irrigation, soft, smd has a

mineral content within the limits for drinking water.

Significsmt Water Quality Changes None

.

.2k.



WATER QUALITY RANGES
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SHASTA RIVER NEAR YREKA (STA. la)

Sampling Point Station la is located in Section 2k of Township k6 North,

Range 7 West, Mt. Diablo Base and Meridian. Monthly water samples were

collected from the right bank 0.5 mile upstream frcan the mouth of the

Shasta River and 7 miles north of Yreka.

Period of Record December 1958 through December 1959.

Water Quality Characteristics Since inception of a monitoring station

on this river concentrations of mineral constituents, with the exception

of boron, have been within the acceptable limits for nearly all beneficial

uses. A good quality sodium-bicarbonate type water, moderate to very

hard, is characteristic of samples frcan Shasta River. At times boron

is detected in excess of 0.5 ppm, the upper limit for a class 1 irrigation

water.

Significant Water Queulity Changes During six months of 1959 boron exceeded

0.5 ppn in Shasta River. Boron in concentrpt-ions of this magnitude was

generally cheuracteristic of samples collected during late spring, the

summer and early fall. The quantity of discharge in the river directly

affected boron concentrations, with the lower flows being associated with

higher concentrations. The source of boron in this river is believed to

stem from irrigation return and minersilized spring waters.
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WATER QUALITY RANGES
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SCOTT RIVER REAR FORT JOKES (STA. lb)

Saapllrtg Point Scott River sampling station Is located In Section 28

of Township kk North, Range 10 West, Mt. Diablo Base and Meridian.

Monthly grab samples were collected at mid-depth, from the right bank,

150 feet south of the Fort Jones-Scotts Bar road, about 20 miles

upstream from the mouth and 10. 5 miles downstream from Fort Jones.

Period of Record December I958 through December 1959-

Water Quality Chareuiteristics A review of analyses reveals Scott River

to be excellent In quality, magnesium-calcium bicarbonate in charsicter

and class 1 for irrigation. It ranges frcwi slightly to moderately hard^

and does not exceed the drinking water standards for mineral content.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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SALMON RIVER AT SONESBAR (STA. 2a)

Saapllng Point Station 2a is located in Section 1 of Township 11

North, Range 6 East, Humboldt Base and Meridian. Monthly wa^-er samples

were collected at mid-depth, from the right bank, 0.5 mile east of

Somesbar post office and 3 miles upstream from the confluence with the

Klamath River.

Period of Record November 1958 throvigh December 1959

•

Water Quality Characteristics Antecedent data classify flow in Salmon

River as excellent in quality, bicarbonate in character, soft to

slightly hard, class 1 for irrigation and well within drinking water

standards for mineral, content.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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TRUflTT RIVER AT LBWISTQN (STA. k&)

Sampling Point Station ^ Is located In Section 19 of Township 33 North,

Range 8 West, Mt. Diablo Base and Meridian. Monthly grab samples vere

collected at mid-depth, from the left bank, at the USGS gaging station

at Levlston, and 0.8 mile downstream from Deadwood Creek.

Period of Record April 1951 through December 1959.

Water Quality Characteristics Historical records at this station show

the water to be excellent In quality, generally magneslvun bicarbonate

In character, class 1 for Irrigation, with a range from soft to slightly

hard, and within drinking water standards for mineral content.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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TRUHTr river hear burmt rahch (sta. kb)

Sampling Point The Burnt Ranch station Is located in Section 19 of

Township 5 North, Range J East, Humboldt Base and Meridian. Monthly

grah sanrples were collected from aild-depth, from the left bank 500 feet

upstream from Cedar Flat Creek, TOO feet upstream from Highway 299

bridge at Cedar Flat, and 2.3 miles southeast of the town of Burnt

Ranch.

Period of Record April I958 through December 1959-

Water Quality Characteristics Peist water analyses from Station kb show

the water to be excellent In quality, ceLLcium-metgnesium bicarbonate In

ch€u?8M:ter, cleiss 1 for Irrigation, soft to slightly hard, and within

drinking water standards for mineral content. A study of analyses of

Trinity River waters reveals a slight Increase In mineral concentrations,

on the order of 30 mlcromhos, occurs between Station Hsl (Lewiston) and

i^b.

Significant Water Quality Changes Hone

.
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WATER QUALITY RANGES
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TRINITY RIVER NEAR HOOPA (STA. k)

Sampling Point Station k is located in Section 31 of Township 8 North,

Range 5 East, Humboldt Base and Meridian. Monthly water samples were

collected frcan the left baiik at the USGS gage 2 miles southeast of

Hooi>a, 0.5 mile downstream from Campbell Creek on the Hoopa Indian

Reservation, ajid 12 miles upstream frcan its confluence with Klamath

River.

Period of Record April 1951 throiigh December 1959-

Water Quality Characteristics Trinity River at Station k has historically

been excellent in quality, magnesium-calcium bicarbonate in character,

class 1 for irrigation, soft to moderately hard, and within drinking

water standards for mineral ccHitent. Past records indicate a gradual

increase of about 15 micromhos in the concentration of most dissolved

minerals between Station Ub, Burnt Ranch, and Station k.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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Staith River Basin

•nie California portion of the Smith River Basin occupies

approximately 78O square miles In the extreme northwest portion of the

North Coastal Region. The major portion of the area is drained hy the

Smith River whose Middle and South Forks originate on the western slope

of the Siskiyou Mountains, and whose North Fork has its headwaters in

Curry County, Oregon, "nie basin is bounded by the Pacific Ocean on the

west, the California-Oregon state line to the north, the Del Norte-

Slsklyou County line to the east, and the Klamath River watershed divide

to the south.

Topography of the area is generally mountainous though Interrupted

with numerous steep-walled canyons and stream valleys. Elevation varies

from sea level to heights of over 6,000 feet. Total average annual runoff

in the Smith River Basin is on the order of 2,900,000 acre-feet.

Rough but relatively low mountains cover approximately 95 percent

of this river unit. The Smith River Plain which lies along the coast

covers about 50 square miles of agrlculturaQJ.y adaptable land. Logging

and forest products constitute the leirgest source of incoae, followed

in order of their importance by agriculture (deiirylng and bulb raising),

mineral production, recreation and commerical fishing.

Waste discharges constitute only a minor source of Inflow to

the Smith River watershed and have not created a water Impairment

problem.

A surface water sampling station is maintained on Smith River

neeu* Crescent City to monitor quality of runoff from this basin.
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SMITH RIVER NEAR CRESCENT CITY (STA. 3a)

Sampling Point Station 3a Is located In Section 10 of Township l6 North,

Rajage 1 East, Humboldt Base and Meridian. Monthly grab samples were

collected from the left bank at the USGS gage, 8 miles east of Crescent

City, 0.5 mile downstiream from the south fork of the Smith River, and

about 12 miles upstream frcMi the mouth.

Period of Record April 1951 through December 1959.

Water Quality Characteristics Past analyses of this water have shown

it to be excellent in quality, magnesium bicarbonate in character, class 1

for irrigation, and soft to slightly hard. It has consistently met

drinking water standards for minereil content.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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Redvood Creek and Mad River Unit

Mad River Is a large stream, draining a totsil of U96 squeure

miles in Humboldt and Trinity Counties. Redwood Creek drains eua area

of about 279 square miles, north of Mad River Basin in Humboldt County.

Both of these sti^ams enter the Pacific Ocean and estimated mean annual

runoffs of Mad River and Redwood Creek are 925,500 acre-feet and 823,500

acre-feet, respectively. Like other streams in the North Coeistal Region,

precipitation and runoff are high during the winter months and generally

quite low in the late svimmer and fall.

In both of these stream basins a total of only 21 square miles

is classed as va3.1ey and mesa land, the remaining area being a rugged

mountainous terrain. Lumbering activities comprise the major users of

surface waters in these basins; however, water is diverted from Mad River

for use £is a municipal supply for the communities of Areata and Evireka.

Both of these streams support runs of anadromous fish and resident trout

and are considered to have significant value as recreational areas.

Waste discharges entering these streams are insignificant and

do not cause an impairment problem.

The following tabulation presents the names of stations maintadned

to monitor quality of surface water in this basin and the page on which

each is discussed.

Page Number of

Monitoring Station Station Discussion

Redwood Creek at Orlck hk

Mad River at Areata U6
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REDWOOD CREEK AT ORICK (STA. 3b)

Sampling Point Redwood Creek sampling station is located in Section k

of Township 10 Horth, Range 1 East, Humboldt Base and Meridian. Monthly

grab samples were collected trcm the left bank on the downstream side

of the U. S. Highway 101 bridge at Orick and about 2 miles upstream

from the mouth.

Period of Record November I958 through December 1959.

Water Quality Charaxiteristics Past analyses show the water at Station 3b

to be excellent in quality, calcium bicarbonate in character, class 1

for irrigation and within drinking water standards for mineral content.

Significant Water Quality Changes None

.
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MAD RIVER HEAR ARCATA (STA. 6a)

Sampling Point Station 6a Is located In Section 15 of Township 6

North, Remge 1 East, Hiimboldt Base and Meridian. Monthly water samples

are collected in center of stream from Highway 299 bridge, about U.5

miles upstream from the mouth, and 3 miles northeast of Areata.

Period of Record November I958 through December 1959-

Water Quality Characteristics Runoff in Mad River is excellent in

quality, calcium bicarbonate in character, class 1 for Irrigation, soft

to moderately hard, and within drinking water standards for mineral

content

.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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Eel River Basin

The Eel River watershed traverses the south-central portion

of the North Coastal Region. It drains an area of 3*701 square miles,

of which 3f57^ square miles are rugged mountains, scarred by numerous

landslides and narrow, steep stream canjrons. Several small river terraces

axxl a broad coastal plain constitute the remaining 127 square miles

In the basin. The Eel River has an average annucQ. discharge of about

6,273,000 acre-feet.

Eel River water Is used for Irrigation, power development.

Industry, recreation, and public and domestic water supplies. Except

for power diversions which discharge to Russian River Basin, these

users divert extremely small quantities and the abundant water resources

of this basin are largely undeveloped. Lumber by-product Industries

and Irrigation are considered the most probable future users of

significant quantities of water within the basin.

Waste discharges and irrigation return entering the Eel River

at the present time are small in quantity and do not significantly

impair the receiving waters.

The following tabulation presents the names of stations maintained

to monitor surface water quality in this basin and the page on which

each is discussed.

Page Number of
Monitoring Station Station Discussion

Eel River near Dos Rlos 50
Eel River near McCann 52
Eel River at Scotia 514-

Outlet Creek near Longvale 56
Eel River, Middle Fork at Dos Rlos 58
Eel River, South Fork near Miranda 60
Van Duzen River near Bridgeville 52
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EEL RIVER HEAR DOS RIOS (STA. 5d)

Sampling Point Station 5d is located in Section 31 of Township 21 North,

Range 13 West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected in the center of the channel from the highway bridge 250 feet

upstream from the confluence of Outlet Creek, 7-5 miles northeast of

Longvale and 8.5 miles south of Dos Rios.

Period of Record April I958 through December 1959-

Water Quality Characteristics Past analyses identify the water at

Station 5d as good in queLLity, calcium bicsirbonate in chareujter, soft to

moderately hard, and within drinking water standards for mineral content.

At times boron concentrations in excess of 0.5 ppm are foiind, placing this

water in class 2 for irrigation. Although the source of boron in this

river has not yet been identified, evidence indicates the boron originates

from geologic formations existing in the watershed upstream from and

in the vicinity of this station. Runoff frcm numerous mineralized springs,

probably of deep-seated origin, also enter the watenray of Eel River

upstream from this station. It has been established that springs high

in boron exist throughout much of the Clear Lake area which is coterminous

with the upper watershed of this basin.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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EEL RIVER HEAR MCCAHN (STA. 5)

Sampling Point The McCann station Is located In Section 3 of Township 2

South, Range 3 East, Hmnboldt Base and Meridian. Monthly water samples

were collected frcan the center of the channel, frcan the McCann Bridge

h6.3 miles upstream from the mouth.

Period of Record April 1951 through December 1959.

Water Quality Characteristics Eel Ri-ror water near McCann is csdcium

bicarbonate in character, class 1 for irrigation uses, with a rainge

from soft to moderately hard, and consistently meets drinking water

standards for mineral content. An increajse in conductivity, averaging

about 25 micromhos, usually occurs from Stations 5d to 5. Boron,

however, decreases significeuitly from the upstream station to the downstream

station. Boron concentrations at Station 5 range from to 0.3 ppm.

•nils decrease in boron between the two stations is attributable to low

boron content waters tribut8u:7 to the Eel River between the two stations.

Significant Water Quality Changes During 1959, samples of water from

Station 5 rainged from slightly to very hard, reaching the maximum for

the period of record in December when 204 ppm hardness was reported.

The lack of dilution waters during the extremely low flow period, occurring

during the latter part of the year, was probably the cause of the high

concentrations of hardness found at this station.
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EEL RIVER AT SCOTIA (STA. 6)

Sampling Point The station on Eel River at Scotia is located in

Section 5 of Township 1 North, Range 1 East, Hianboldt Bsise and Meridian.

Monthly grab samples were collected from the left bank approximately

0.6 mile downstream from Highway 101 bridge between Scotia and Rio Dell

at the foot of Painter Street, and about 12 miles upstream from the

mouth.

Period of Record April 1951 through December 1959-

Water Queility Characteristics Antecedent data reveal the water at

Station 6 to be excellent in queaity, generally calcium bicsurbonate in

character, soft to moderately hard, and within the recommended limits

for mineral content in drinking water. Only minor increases in mineral

content occur between this station and Station 5 and on occasions, when

tributary inflow rates are high, the mineral content of Eel River has

decreased slightly in this reach.

Significant Water Quality Changes None

.
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OOTLET CREEK NEAR LONGfVALE (STA. 5b)

Sampling Point The station Is located In Section 31 of Township 21

North, Range 13 West, Mt. Diablo Base and Meridian. Monthly grab

samples were collected from the right bank, 300 feet downstream from

the railroad bridge, 200 feet upstream from the confluence with the

Eel River, 7-5 miles northeast of Longvale and 8.5 miles south of Dos

RlOB.

Period of Record May 1958 through December 1959.

Water Quality Characteristics Since Inception of a monitoring station

on Outlet Creek, waters have been calcium bicarbonate In character,

slightly to moderately hard and within drinking water standards for

mineral content. The water in Outlet Creek, because of boron concentra-

tions, ranges from class 1 to class 3 for irrigation use. Boron usually

exceeds O.5 ppm and periodically reaches values in excess of 2.0 ppm.

Significant Water Quality Changes During 1959^ boron concentrations in

Outlet Creek reached a maximum of 3.4 ppm in November and were sufficiently

high during the last eight months of the year to cause the water to be

class 2 or 3 for irrigation. The high concentrations of boron is

attributed to the lack of dilution waters in Outlet Creek. The source

of boron degradation to Outlet Creek has not as yet been ascertained.

However, it is believed that the source, as in the headwaters of the

Eel River, is geologic formations and springs.
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EEL RIVER, MIDDLE FORK AT DOS RIOS (STA. 5c)

Sampling Point Station 5c Is located In Section 6 of Township 21

Horth, Range 13 West, Mt. Diablo Base and Meridian. Monthly grah

samples were collected from the center of the channel from the highway

bridge 0.5 mile southeast of Dos Rios and 0.2 mile upstream from the

confluence with Eel River.

Period of Record April 1958 through December 1959.

Water Quality Characteristics A review of analyses of samples reveals

water at this station to be calcium bicarbonate in character, soft to

moderately hard, and to consistently meet drinking water standards for

mineral content. Boron concentrations at times pleuie this water in

class 2 for irrigation.

Significant Water Quality Changes Ip respect to boron, waters at this

station were class 1 during the entire 1959 year.
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WATER QUALITY RANGES
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EEL RIVER, SOUTH FORK HEAR MIRANDA (STA. j)

Sampling Point Station 7 Is located In Section 30 of Township 3 South,

Range k East, Humboldt Base and Meridian. Monthly water samples were

collected from the right bank, at the USGS gage at Sylvandale camp

grounds on U. S. Highway 101, 6 miles south of Miranda and about 12

miles upstream from the confluence with Eel River.

Period of Record April 1951 through December 1959.

Water Quality Chsuracteristics Past records show South Fork Eel River

water to be excellent in quality, calcium bicarbonate in charswiter,

class 1 for irrigation, soft to moderately hard, and. within the

reconrnjended limits for minerals in drinking water.

Significant Water Quality Changes Boron reached 0.5 ppm, the upper

limit for class 1 irrigation water, in December 1959. Boron possibly

occurs in higher concentrations in the upstream reaches of the South

Fork since this fork of the Eel River originates in geologicsJ. formations

which are known to contribute boron to surfaice runoff.

-60-



WATER QUALITY RANGES
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VAN DUZEN RIVER NEAR BRIDGEVILLE (STA. 5a)

Sampling Point The station is located in Section 17 of Township 1

North, Range 3 East, Himboldt Base and Meridian. Monthly water

samples were collected at the USGS gage, from the center of the channel

from the bridge on Highway 36, O.3 mile downstream from Pip Creek,

0.5 mile upstream frcan Rogers Creek, k miles west of Brldgeville and

about 20 miles upstream from its confluence with Eel River.

Period of Record April 1958 through December 1959-

Water Quality Characteristics Water at Station 5a is calcium bicarbonate

in chax8u:ter, class 1 for irrigation, ranging from soft to moderately

hard. It meets drinking water standards for mineral content. The quality

of this water does not differ significantly from the quality of Eel

River water at Scotia.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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Mattole Rlver-Mendocino Coast Unit

The unit is comprised of several noncontiguous watersheds

draining the south coastal portion of Region 1 and Includes the following

rivers: Mattole, Noyo, Big, Haveurro and Gualala. These rivers drain

approximately 1,290 square miles of predominately mountainous coast

land with less than one percent of the area being valley and mesa lands.

I^e ccmblned annual mean seasonal runoff of these rivers Is estimated to

exceed 2,1^30,000 acre-feet.

Present development In this area Is dependent on the lumber

Indxistry and to a limited extent on stock raising. Water development

Is l£urgely on an Individual basis with a few small public agencies

formed to develop and distribute domestic and munlcli)£il supplies. Waste

discharges from lumber Industries and small communities have not created

any significant water quality Impairment problems In these basins.

The following tabulation presents the names of stations

maintained to monitor quality of surface water In this unit and the

page on which each Is discussed.

Page Number of
Monitoring Station Station Discussion

Mattole River near Petrolla 66
Noyo River near Fort Bragg 68
Big River near mouth 70
Navarro River near Navarro 72
Gualala River, South Fork

near Annai)olis 7^
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MATTOLE RIVER NEAR PETROLIA (STA. 7a)

Sampling Point Station 7a is located in Section 11 of Township 2 South,

Range 2 West, Humboldt Base and Meridian. Monthly grab samples were

collected from the right bank at the USGS gage 0.2 mile downstream

from Clear Creek, 1.3 miles upstream from North Fork, 1.2 miles southeast

of Petrolia, Humboldt County, and about 5 miles upstream frcan the mouth.

Period of Record January 1959 through December 1959.

Water Quality Characteristics Water at Station 7a is calcium bicaurbonate

in chareu:ter, excellent in quauLity, class 1 for irrigation, soft to

moderately hard, and within minersLL standards for drinking water.

Significant Water Queility Changes Radioactivity decreased from 15 .7

mic/l total activity in May to 0.3 \i\xc/l in September.
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NOYO RIVER NEAR FORI BRAGG (STA. 10c)

Sampling Point Station 10c Is situated In Section 10 of Township l8

North, Range 17 West, Mt. Diablo Base and Meridian. Prior to November

1959> monthly grab samples were collected from the right bank, 3*5

miles east of Fort Bragg, and about k miles upstream from the mouth.

In November the station was moved upstream approximately one mile

to its present site at the proposed Fort Bragg Municipal Water Supply

Intake. This relocation was made because of the occurrence of unusually

high concentrations of most mineral constituents caused by sea-water

incursion due to tidal action.

Period of Record January 1959 through December 1959'

Water Quality Characteristics Noyo River water at Station 10c is

excellent in quality. It is a bicarbonate type with calcium as its

major cation. Mineral concentrations place this water in class 1 for

irrigation, soft to slightly hard and within drinking water standards

for mineral content.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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BIG RIVER NEAR MOUTH (STA. 8c)

Sampling Point Station 8c is located in Section 2k, Township 17 North,

Rajage 17 West, Mt. Diablo Base and Meridian. Monthly water samples

were collected from the right bank approximately 12 miles upstream from

the mouth about 9 miles east of Mendocino.

Period of Record January 1959 through December 1959.

Water Quality Characteristics Water at Station 8c is excellent in

quality, calcium bicarbonate in character, soft to moderately hard and

within drinking water stajidards for mineral content. Although it is

class' 1 for irrigation throughout the year, boron has reached the

maximum recomnended concentration of 0.5 ppm at Amrious times. The

source of the boron in this stream has not as yet been siscertained.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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NAVAEWO RIVER NEAR NAVARRO (STA. &b)

Sampling Point Navarro River sampling Station 8b Is located In Section 7

of Township 15 North, Range I6 West, Mt. Dlahlo Base and Meridian.

Monthly grab samples were collected from the left bank at the DSGS gage

2.7 miles downstream frcan North Fork, 5.4 miles upstream from the mouth

emd 6.6 miles west of Navarro.

Period of Record January 1959 through December 1959-

Water Quality Characteristics Past analyses show water at this station

to be excellent In quality, calcium bicarbonate to csLlclum-magneslum

bicarbonate In character, class 1 for Irrigation, slightly to moderately

hard, and within drinking water standards for mineral content.

Significant Water Quality Changes None

.
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GUALALA RIVER, SOUTH PORK NEAR ANNAPOLIS (STA. 9a)

Sampling Point Station 9a is located in Section 21 of Township 10

North, Range ik West, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the right bank at the USGS gage, 1,000 feet downstream

from Wheatfield Fork Gualala River, U.8 miles west of Annapolis, and

about 8 miles upstream from the mouth.

Period of Record January 1959 through December 1959-

Water Quality Characteristics Gualala River is cailcium-magnesium

bicarbonate in character, class 1 for irrigation, slightly to moderately

hsuxl, smd within drinking water standards for mineral content.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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RusslSLD River Basin

The Russiam River Basin lies in the southern end of the

North Coastal Region (No. l) and covers about 1,500 squeure miles, of

irtiich approximately 1,200 are mountains and foothills and the remainder

valley and mesa lands. The watershed is bounded on the east by the

Cow Mountain Range and on the west by the Coeistal Ramge . Waters

draining from the watershed flow into the Pacific Oceem at Jenner,

approximately 15 miles downstream from Guemeville. The Russian River

hsLS a total annual flow of approximately 1,500,000 acre-feet.

Approximately l80,000 acre-feet of Eel River water is imported annually

from Lake Pillsbury for power generation at Potter Va]J.ey Powerhouse

within the Russian River watershed.

The most prominent uses of surface waters in this basin aire

recreational and industrial. The Russian River valley area contains

a large number of recreational facilities for boating, swimming, and

fishing. Logging and lumber operations axid food processing comprise

the major industrial uses of water. Approximately 300 square miles of

the Russian River drainage basin ai-e potential agricultural lands.

Most water users in the Russian River Basin discharge wastes

to the river in quantities less thsm 0.5 mgd (million gallons per day).

Three users, the Masonite Corporation, the City of Ukisih, and the City

of Santa Rosa, discharge wastes in qusuitities over 0.5 mgd to the

Russian River or its tributaries. During the nine-year period of quality

record on the Fhissian River, none of these wastes discharges has seriously

impaired the quality of surface waters.
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The following tabulation presents the names of stations

maintained to monitor quality of surface water in this basin and the

page on which each is discussed.

Page Number of
Monitoring Station Station Diicussion

Russian River near Hoplajid 78
Russian River near Healdsburg 80
Russian River at Guemeville 82
Russian River, East Fork at Potter Valley

Powerhouse 8U
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RUSSIAN RIVER HEAR HOPLAND (STA. 8a)

Sampling Point Station 8a is located in Section 36 of Township lU North,

Range 12 West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected at Largo Road bridge site, 0.6 mile east of Highway 101, and 3.8

miles north of Hopland.

Period of Record April I95I through December 1959-

Water Quality Characteristics Past analyses show Russian River at

Station 8a to be generally calciiom bicarbonate in character, soft to

moderately hard, and chemically suitable for drinking water. The qusility

of water at Station 8a does not differ significantly from the quality

at Potter Valley Powerhouse (Station 10a) . Boron frequently causes the

water at Station 8a to be class 2 for irrigation. Highly mineralized

spring runoff and solution of minerals from geologic formations in

tributary streams are the source of the bort>n in this river.

Significant Water Quality Changes For the first year since 1953 » boron,

which reached the maximum of 0.5 ppm in December 1959 j did not exceed the

limit for class 1 irrigation water.
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RUSSIAN RIVER NEAR HEALDSBURG (STA. 9)

Sampling Point Healdsburg station Is located In Section 22 of Township 9

North, Range 9 West, Mt. Diablo Base and Meridian. Monthly water samples

were collected from the left beuak at the USGS gage, 2 miles east of

Healdsburg and 3.5 miles upstream from Dry Creek.

Period of Record April I95I through December 1959.

Water Quality Characteristics Russian River water at Station 9 is,

with the exception of boron, good to excellent in quality, calcium

bicarbonate to magnesium bicarbonate in character, ranges from soft

to moderately hard and meets drinking water standards for mineral content.

Prior to 1956, boron concentrations often exceeded the limit for class 1,

and at times class 2, irrigation water. The major source of excess boron

W6IS detected to be an industried discharge, which was discontinued in

September I956. Following its removal, boron concentrations have

remained below 1.0 ppm. Dissolved minerals are found in slightly higher

concentrations (averaging about 70 micromhos) at Station 9 than at the

upstream Station 8a.

Significant Water Quality Changes During 1959 the water improved in

quality with respect to boron. The boron limit for class 1 irrigation

water was exceeded only twice, in February and August, with 0.6 ppm

reported each month. The continuation of boron concentrations of less

than 1.0 ppm during 1959 indicates that the boron content in this water

has been stabilizing since the discontinuance of the degrading industrial

waste discharge

.

-80-



WATER QUALITY RANGES

of boon* Wnl— of lUeerd

80

KliMnl eoiMUtanto In purU
\

C*lcl« (Ca)

NMnMtM (Nt)
Sodlm (la)
PoUailai (K)

CarbDiuta (OOi)
Mcarbcnata (BODi)
Suirata (SO. )

Chlorlcia (CI)
lltrata (K>i)
noorlda (r)

terao (B)

SIIlea (SIO;)

Tstal diaaolTad aoUila In j»rU par llUon

aa CaCO^ In parta par BlUlon
Taltl
looca

Collfor* In Boat probabla nmbar par lllllltar

KadloacUntj In alcro-alcra cnrlaa par litar
QlaaolTad alp&a
Solid alpte
OtuolTad b«U
SoUd bata

0.09
0.09
0.00
0.x

WATER QUALITY VARIATIONS

i :;MlM::::^n,;j,,T.>/;Ok^,,,,tiAAi,,,,,,\/)^ >fWT:v^^-v^^'
'iiiiii'-n|;''niiiiiir'''i

•iTWPh?''

f 1

1

> ^ i

RUSSIAN RIVER NEAR HEALDSBURG STA 9



RUSSIAN RIVER AT GUERMBVILLE (STA. 10

)

Sampling Point Station 10 is located in Section 32 of Township 8 North,

Range 10 West, Mt. Diablo Base and Meridian. Monthly grab samples

were collected at the State Highway 12 bridge in Guemeville, and about

13 miles upstream from the mouth.

Period of Record April I95I through December 1959.

Water Quality Characteristics Water at Station 10 is calcium-magnesium

bicarbonate in character, soft to very hard, and within drinking water

standards for mineral content. As at all stations in the Russian River

Basin, boron concentrations have often been in excess of class 1 irrigation

limits. Prior to 1957, boron was frequently found in excess of class 2

requirements. After source of excess boron mentioned in the discussion

of Station 9 was removed in September 1956, boron concentrations decreased

significantly. During 1957 and 1958 the maximum concentration reported

was 1.1 ppm, as contrasted to the maximum for the period of record of

3.0 ppm reported in October 1955- An average increase in conductivity

of about 15 micromhos occurs between Stations 9 and 10 indicating only

a slight increase in the amount of mineral constituents.

Significant Water Quality Changes During 1959 boron was not detected in

excess of the O.5 ppm limit for class 1 irrigation water at Station 10.

llie low boron concentrations at this station substantiate the conclusion,

as stated in the discussion of Station 9, that the boron content of

Russian River waters is approaching a steady state.

-82-





RUSSIAN RIVER, EAST FORK AT FOOTER VALLEY POWERHOUSE (STA. 10a)

Sampling Point Station 10a Is located in Section 6 of Tovmshlp 17 North,

Range 11 West, Mt. Diablo Base and Meridian. Monthly water samples

for quality analyses were collected from the tailrace of the PG&E power-

house, 3 miles northeast of the town of Potter Valley.

Period of Record June 1951 through December 1959.

Water Quality Characteristics Water at Station 10a is C6j.cium bicarbonate

in character, soft to moderately hard and within drinking water standards

for mineral content. As at Station 8a, boron frequently causes the

water to be class 2 for irrigation use. Water at this station is comprised

of water exported from the Eel River Beisin. Boron in waters at this

station originates from geologic formations and mineralized springs sCong

the upper reaches of Eel River.

Significant Water Quality Changes Radioactivity was significsmtly

higher during 1959 than during past years of record with the exception

of May 1953 ^en 3^.6 wic/l total activity were reported. The total

activity in May 1959 was reported as 2l|.3 (inc/l and 2U.7 mic/l in

September

.
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LOCATION or
COASTAL RCGION

Station
Number

1

la

lb

Ic

Id

le

2

2a
2b

3

3a

3b
U

k&

Ub

5

5a

5b
5c

5d

6

6a

7
7a
8a

8b
8c

9
9a

10
10a

10c

STREAM

NORTH COAJ

Klamath L\S
Shasta RjN,^^
Scott Ri'

Klamath I

Butte Cri

Antelope
Klamath :

Salmon R

Klamath i

Klamath :

Smith Rl

Redwood i

Trinity
Trinity ^**»,

Trinity 1

Eel Rive
'

Van Duzej

Outlet C

Eel Rive
Eel Rive
Eel Rive
Mad Rive

Eel Rive
Mattole
Russian
Navarro
Big Rive
Russian
Gualala
Russian I

Russian f

Valley
Noyo Rlvf

STATE OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES PLANNING

QUALITY OF SURFACE WATERS
IN CALIFORNIA, 1959

STREAM SAMPLING STATIONS

NORTH COASTAL REGION (NO. I)



STREAM SAMPLING STATIONS

ORTO COASTAL REGION (NO. l)

Statl

KLamath River near Copco
Shasta River near Yreka

Scott River near Fort Jones

Klamath River above Hamburg Reservoir Site

Butte Creek near MacDoel

Antelope Creek near Tennent
t Somestar
Somesbar
ear Selad Valley
ear Klamath
r Crescent City

Klamath River i

Salmon River a-

Klamath River i

Klamath River i

Smith River nei

Redwood Creek at Orlck
Trinity River near Hoopa
Trinity River at Levlston

Trinity River near Burnt Ranch

Eel River near McCann
Van Duzen River near Brldgeville
Outlet Creek near Longvale
Eel River, Middle Fork at Dos Rlos
Eel River near Dos Rios

Eel River at Scotia
Mad River near Areata
Eel River, South Fork near Miranda
Mattole River near Petrolla
Russian River near Hopland
Navarro River near Navarro
Big River near Mouth
Russian River near Healdsburg
Gualala River, South Fork near Annapolis
Russian River at Guerneville
Russian River, East Fork at Potter
Valley Powerhouse

Noyo River near Fort Bragg



San Francisco Bay Region (No. ?)

One of the most highly industrialized regions of California is

enconpaised by the boundaries of the San Francisco Bay Region. This

region contains approximately U.UOO squeu-e miles in the north central

coastal portion of California and includes the industrial and municipal

complexes of the City of San Francisco, the Peninsula, and Eewt Bay

communities

.

Prominent among the physical features of the region is the

outstanding natural harbor consisting of San Francisco Bay, San Pablo

Bay and that portion of Suisun Bay below Antioch. This harbor is the

focal point of numerous valley basins drained by the watercourses tributary

to the bay. These valleys &re interspersed and parallel the movmtalna

and foothills of the Coast Range, which rise from sea level to elevations

of over 4,000 feet and cover two-thirds of the bay region.

Estimated mean annual surface rxinoff is 1,2^5,000 acre-feet in

this region. To maintain a surveillance on quality of surface runoff in

this area, five monitor stations are maintained on five streajns. The monitored

streams and the number of the station on each (in parentheses) are as

follows

:

Napa River (l) Coyote Creek (l)

Alameda Creek (l) Los Gatos Creek (l)

Arroyo del Valle (l)

Analyses of samples collected from streams in the San Francisco

Bay Region indicate bicarbonate type waters with generally no predominant

cation. These waters are suitable for dcmestic and most industrial uses

and range from class 1 to 2 for irrigation. Althoxigh precipitation

during 1959 was generally below normal in this region, only minor changes

in quality were detected by the surface water monitoring prograa.
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Sem Francisco Bay Region (No. ?)

One of the most highly Industrialized regions of California la

encorapa»»ed by the boundaries of the Sem Francisco Bay Region. This

region contains approximately U.UOO square miles in the north centred

coastal portion of California and includes the Industrial and municipal

cooplexes of the City of San Francisco, the Peninsula, and East Bay

comnunitles

.

Prominent among the physical features of the region is the

outstanding natural harbor consisting of San Francisco Bay, San Pablo

Bay and that portion of Suisun Bay below Antloch. This harbor is the

focal point of numerous valley basins drained by the watercourses trlbutaj-y

to the bay. These valleys are Interspersed emd parallel the mountains

and foothills of the Coast Range, which rise from sea level to elevations

of over U,000 feet and cover two- thirds of the bay region.

Estimated mean annual surface runoff Is l,2U5,0OO acre-feet in

this region. To maintain a sarvelllance on quality of surface runoff in

this area, five monitor stations are maintained on five streams. The monitored

streams and the n\jinber of the station on each (in peo^ntheses) are as

follows:

Hapa River (l) Coyote Creek (l)

Alameda Creek (l) Los Gatos Creek (l)

Arroyo del Valle (l)

Anedyses of samples collected from streams in the Seui Francisco

Bay Region Indicate bicarbonate type waters with generally no predominant

cation. These waters are suitable for domestic and most industrieil uses

and range from class 1 to 2 for irrigation. Althou^ precipitation

during 1959 weis generally below normal in this region, only minor chemges

in quality were detected by the surface water monitoring program.
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Napa River Basin

Napa River drains a watershed area of klj squeu-e miles located

at the north end of San Francisco Bay Region. The river flows southward

through Napa Valley and discharges into San Pahlo Bay. Average annual

discharge of Napa River is estimated to be 186,300 acre-feet.

Napa River Basin includes approximately 157 square miles of

fertile valley and mesa land. Agriculttiral pursuits are the major

users of water and are the dominant economic enterprises of the basin.

However, industrial and urbsin development has accelerated rapidly in the

last decade and these are playing a proportionately larger role in the

economy of the valley.

Numerous wsistes from individual domestic, industrial and

agricultural sources, smd severed, community collection systems discharge

into Napa River. None of these waste discharges individually exceed

0.3 mgd, except for the Napa County Sanitation District discharge of U.l

mgd.

A surface water sampling station is maintained on Napa River

near St. Helena to monitor quality of runoff from this basin.
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NAPA RIVER NEAR ST. HELENA (STA. 72)

Sampling Point Station 72 Is located In Section 32 of Township 8 North,

Range 5 West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected at the center of the stream, frcsn the highway bridge 0.2 mile

downstream from the USGS water stage recorder. This gage is located

1.0 mile east of Highway 128 and 2.5 miles southeast of St. Helena.

Period of Record December 1951 through December 1959.

Water Quality Characteristics Chemical classification of piast analyses

show Napa River, at this station, to vary in character from calcium

bicarbonate to calcium- sodium bicarbonate. Flow past Station 72 has

met the criteria for class 1 irrigation supply, except for boron which

generally ranges from 0.1 ppm to 1.0 ppm. Boron in waters entering

Napa River is porbably derived from the geologic formations comprising

the earth's mantle in this watershed. Hardness ranges from soft to

moderately hard and concentrations of minerals in this water axe within

the limits for drinking water.

SigniflcajDt Water Quality Chemges During September 1959 the stream was

dry and comprehensive analysis usually performed on the sample collected

that month was emitted.
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Alameda Creek Begin

Alameda Creek watershed is located east of and drains Into

the southern arm of San Francisco Bay. The drainage basin enccmjpasses

about 272 squai-e miles of mountains and foothills of the Diablo Range

and 157 square miles of Aralley and mesa lands. Mean seasonal natural

runoff for Alameda Creek Basin Is about 130,700 acre-feet. There are

numerous water supply developments in this watershed which greatly

affect the runoff characteristics of Alameda Creek.

Agricultural developsnent is still significant in the valley

area* of the basin; however, urban, industrial, and commerciaLL growth

has been given considerable Impetus by the expanding East Bay economy.

Surface water in the beusin is insufficient to meet present demands,

and additional Imported water supplies will be needed to sustain the

present rate of growth.

Numerous waste discharges, originating from industrieil and

municipal developments, are discharged into the Alameda Cr«ek watershed

waterways. A list of the major waste dlscheurges in this watershed and

their dfidly outflows are:

City of Llvermore 1.0 mgd
City of Pleasanton 0.6 mgd
Holly Sugar Company at Alveureido, Csdifomia 1.6 mgd
Pacific States Steel, Niles, California 70. 5 mgd
Parks Air Force Base 0.5 mgd
Rickenbacker Dairy 0.32-1.29 mgd
Union Sanitary District, Fremont, California 70. 5 mgd
West Vaco Chemical Company, Newark, California I.3U mgd

The following tabulation presents the names of stations

maintained to monitor quality of surface water in this baisin and the

page on ^Ich each Is discussed.
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Page Number of
Monitoring Station Station Discussion

Alameda Creek near Nlles 9I+

Arroyo del Valle at V.A. Hospital 96
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ALAMEDA CREEK NEAR KUZS (STA. 73)

Sampling Point The sampling point for this station is located in

Section 15, Township k South, Range 1 West, Mt. Diablo Base and Meridian.

Monthly water samples were collected from the right bajik at the concrete

control stinicture of the USGS gaging station located 0.2 mile downstream

from the railroad bridge and 1.2 miles northeast of Niles.

Period of Record December 1951 through December 1959- The stream is

dry a portion of each year; consequently, data are not available for

all months.

Water Quality Characteristics Since inception of a monitoring station

on this stream the water has been bicarbonate in character with none of

the major cations, cadcium, magnesium, or sodium, being predominant.

Due to fluctuation of electrical conductivity, concentrations of total

dissolved solids, or boron, singly or in conbination, this water rajiges

frcan class 1 to class 2 for irrigation use. The source of boron

originates from springs in the north and western portions of the watershed.

The water is moderate to very hard. From the standpoint of mineral

constituents, this water meets the criteria for dOTjestic use.

Significant Water Quality Changes None

.
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ARROYO EEL VALLE AT VETERANS AWCCNISTRATION HOSPITAL (STA. 71

)

SaxnpllDg Point The location of this station is Section k, Township k

South, Range 2 East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the right bank at the USGS gage, adjacent to

Arroyo Road. The gage is located immediately upstream from the Veterans

Administration HospiteuL bridge, approximately U.5 miles south of

Livermore

.

Period of Record July 1958 through December 1959. Arroyo del Valle is

dry during a portion of each year and water quality data are not

available for all months.

Water Quality Characteristics A review of available analyses show this

water to consistently exhibit a bicarbonate characteristic; however, no

specific cation is predomlnemt . Calcium, magnesium, and sodium are

present in significemt amounts; and in approximately equal equivalents

per million. With the exception of a single boron determination of

2.7 ppm in August 1959> this water has met class 2 irrigation criteria.

Although the water is very hard, it meets the limits for mineral

constituents in drinking water.

Significant Water Quality Changes None

.
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Coyote Creek Basin

Coyote Creek originates In the Diablo Range In the southeast

comer of the San Frsmclsco Region. It flows northeasterly through a

portion of Santa Clara Valley and discharges into San Francisco Bay.

Coyote Creek Basin drains kok square miles of which approximately one-

fourth is valley and mesa lands . The creek has a total annual flow

of about 89,000 acre-feet.

Land use in the valley areas of this basin is devoted to

intensive agriciiltural production. There has been considerable recent

Industrial development in the vicinities of San Jose and Milpitas,

acccmpanied by a large population growth.

Several waste discharges are tributary to Coyote Creek. Most

of these discharges are of minor quantities. The significant waste

discharges are the outflow of the primary treatment plant receiving

industrial and domestic waste from the City of San Jose which exceeds

20 million gallons per day (mgd) and the Milpitas Sanitary District

which discharges about 1.0 mgd from its secondary treatment plant.

A surface water sampling station is maintained on Coyote Creek

near Madrone to monitor quality of runoff from this basin.





COYOTE CREEK NEAR MADRONE (STA. 82)

Sampling Point The station Is located In Section 9, Township 9 South,

Range 3 East, Mt. Diablo Base and Meridian, and lies In the northwest

comer of the San Jose Grant. Monthly water samples were obtained

fr«n the right bank at the USGS gaging station, 0.2 mile downstream

from the co\uity road bridge, 2.8 miles northeast of Madrone.

Period of Record January 1952 through December 1959.

Water Quality Qharacterlstlcs Past chemical analyses of Coyote Creek

near Madrone show It to be characterlstlceJJLy a calcium-magnesium

type water. This water consistently meets the criteria for a class 1

Irrigation supply and the mineral constituent standards for drinking

water. Water at this station ranges from slightly hard to very hard

with qusLLlty fluctuations throughout the year being relatively small.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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Los QatOB Creek Basin

Los Gatos Creek watershed encompasses approximately 65 square

miles in the southwestern portion of the Ssm Freuacisco Bay Region. Los

Gatos Creek originates in the Santa Cruz Mountains and flows northeasterly

a distance of about 20 miles to Join Guadalupe River at the City of

San Jose. Mean seasoneJ. runoff frcm this basin is about 35,800 acre-feet.

Due to mountednous terrain along the upper reaches of Los

Gatos Creek, development is almost exclusively confined to the drainage

area tributary to its lower ten-mile reach. Land use is largely urban,

interspersed with light industry. Land devoted to agriculture in this

watershed has diminished rapidly in the past decade and only scattered

orchards and vineyards remain.

Numerous wauste discharges enter Los Gatos Creek in minor

quantities. There are no waste discharges in excess of 0.5 mgd being

disposed of directly into the waterway of Los Gatos Creek.

A surface water monitoring station is maintained on Los Gatos

Creek Immediately above the community of Los Gatos.
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LOS GATOS CREEK AT LOS GATOS (STA. 7^)

Sampling Point Station jk is located in Section 29, Township 8 South,

Range 1 West, Mt. Diablo Be^e and Meridian. Monthly water samples

were collected from the left hank at the USGS gage about 0.75 mile

upstream from Los Gatos, approximately 0.25 mile below Lexington Dam.

This point is 10.5 miles above the mouth of the creek.

Period of Record December 1951 throxigh December 1959.

Water Quality Characteristics A review of past analyses reveals that

this stream hsis a bicarbonate characteristic, and calcium and magnesium

are its principal cations with neither consistently predominant. Los

Gatos Creek water at this station meets the requirements for class 1

irrigation water (except for one boron determination of 1.0 ppm in 1956);

rajages from slightly hard to very hsu-d, and contains mineral concentra-

tions within the limits for drinking water.

Significant Water Quality Changes None

.
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Central Coastal Region (No. 3)

The Central Coastal Region contains approximately 11,000

square miles of coastal valleys and mountain ranges. The region

extends 220 miles north-south from the southern boundary of Pescadaro

Creek Beisin (about 35 miles south of the City of San Francisco) to the

northeastern boundary of Rlncon Creek Basin (approximately 70 miles

north of Los Angeles).

Valley and mesa areas cover over 2,000 square miles of this

-egion, with the valley fill along Salinas River comprising over Uo

percent of these lands . The coast line is rocky and rugged except for

a few river deltas. Mountain peaks in excess of 5,000 feet elevation

exist in most of the ranges with Sawmill Mountain at the head of Santa

Maria River reaching 8,750 feet.

Mean seasonal runoff from this region is 2,UU7,600 acre-feet.

Principal hydrographlc units in the Central Coastal Region include the

San Lorenzo, Pajaro, Salinas, Cannel, Santa Maria, and Santa Ynez. In

the Central Coastal Region (No. 3) 1^ sampling stations are being

monitored to maintain a surveillance on quality of surface waters. The

monitored streams and the number of stations on each (in parentheses)

are presented in the following tabulation:

San Lorenzo River (l) Nacimiento River (l)

Soquel Creek (l) San Antonio Creek (l)

Pajaro River (l) Carmel River (l)

Uvas Creek (l) Cuyama River (l)

San Benito River (l) Santa Ynez River (2)

Salinas River (3)

The upper reaches of the Salinas, Nacimiento, Cuyaraa and

Santa Ynez Rivers, and San Antonio Creek aire in Southern California

and will be discussed in Part II of this bulletin.
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Central Coastal Region (No. 3)

The Central Coastal Region contains approximately 11,000

square miles of coastal valleys and mountain ranges. The region

extends 220 miles north-south from the southern boundary of Pescadaro

Creek Basin (about 35 miles south of the City of San Francisco) to the

northeastern boundary of Rlncon Creek Basin (approximately 70 miles

north of Los Angeles).

Valley and mesa areas cover over 2,000 square miles of this

-eglon, vlth the valley fill along Salinas River comprising over Uo

percent of these lands . The coast line Is rocky and rugged except for

a few river deltas. Mountain peaks in excess of 5,000 feet elevation

exist in most of the ranges vith Sawmill Mountain at the head of Santa

Maria River reaching 8,750 feet.

Mean seasonal runoff from this region Is 2,447,600 acre-feet.

Principal hydrographic units In the Central Coastal Region include the

San Lorenzo, Pajaro, Salinas, Carmel, Santa Maria, &nd. Santa Ynez. In

the Central Coastal Region (No. 3) Ik sampling stations are being

monitored to maintain a surveillance on quality of surface waters. The

monitored streams and the number of stations on each (in parentheses)

are presented In the following tabulation:

San Lorenzo River (l) Naclmlento River (l)

Sequel Creek (l) San Antonio Creek (l)

Pajaro River (l) Carmel River (l)

Uvas Creek (l) Cuyajna River (l)

San Benito River (l) Santa Ynez River (2)

Salinas River (3)

The upper reaches of the Salinas, Naclmlento, Cuyama and

Santa Ynez Rivers, and San Antonio Creek are in Southern California

and will be discussed in Part II of this bulletin.

-107-



San Lorenzo River Beisln

The San Lorenzo River Basin drains an area of 137 square miles

in the northwest corner of the Central Coastal Region. The river flows

north to south and discharges into Monterey Bay at the City of Santa

Cruz.

The Sbji Lorenzo River watershed is generally mountainous with

only seven square miles being identified as valley or mesa lands. Urban

and light industrial development are prominent in the Santa Cruz area.

Along the upper reaches of the river, recreation, a few lumber mills, and

resort facilities support the economy of the area. Natural mean seasonal

runoff is estimated to be 125,100 acre-feet in this basin.

Waste discharges entering San Lorenzo Basin waterways are not

of significant quantity. Several gravel wash discharges of about 0.10

ngd constitute the only notable source of possible Impairment londer

present development.

A surface water sampling station is maintained on San Lorenzo

River at Big Trees to monitor quality of runoff from this basin.
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SAH L<»ENZO RIVER AT BIG TREES NEAR FELTCJH (STA. 75)

Sampling Point The sampling point for this station is located in Section 26,

Township 10 South, Range 2 Vest, Mt. Diablo Base and Meridian, Canada del

Rincon Grant. Monthly grab samples were collected from the right bank at

Sequoia Gardens Resort, 1.7 miles south of Felton and east of State Highway ^.

Period of Record December 1951 through December 1959.

Water Quality Characteristics A review of past analyses of San Lorenzo

River show it to be cheuracterized by a calcium bicarbonate type water,

relatively low in totsil dissolved solids, and slightly to moderately hard.

During the period of record these waters have consistently qualified

as a class 1 irrigation water. Likewise, concentrations of mineral

constituents meet the criteria for donestic uses. The City of Santa

Cruz uses San Lorenzo River water as a source of municipeil supply.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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Soquel Creek Basin

Soquel Creek drains an area of 91 square miles immediately-

south of the San Lorenzo RiArer Basin in the northwest portion of the

Central Coastal Region. Soquel Creek watershed has a mean annual

runoff of about 63,500 acre-feet. Topography in the creek changes

along its entire reswih. The river originates in rugged mountains and

flows southward through a gradual transition to rolling hills and

finally, at the edge of the Pacific Ocean, it traverses a marine

terrace

.

Development in the river basin is primarily concentrated along

the meirine terrace bordering the lower reaches. Urban, agricultxiral,

and light industrial development combine to sustain the growing population

of the area.

Waste discharges from present development eire minor and have

not created notable impairment problems. A sand and gravel borrow area

is located in the stream bed upstream from the town of Soquel and

occasionally causes considerable turbidity in Soquel Creek.

A surface water sampling station is maintained on Soquel Creek

at Soquel to monitor quality of runoff from this basin.

-112-





SOQUEL CREEK AT SOQUEL (STA. 76)

Sampling Point Soquel Creek is sampled in Section 10, Township 11 South,

Range 1 West, Mt. Diablo Base and Meridian. Monthly water samples were

collected from the left bank at the USOS gage, which is located 0.25

mile upstream from the bridge on old Santa Cruz highway and about 1.2

miles from the mouth.

Period of Record December 195I through December 1959-

Water Quality Characteristics Water samples collected at this station

exhibit a bicarbonate characteristic with no specific cation being

consistently predominant, although the calcium or calcium and magnesiiim

ions have displayed a predominance. This water qusilifies as class 1

for irrigation, has mineral concentrations meeting the drinking water

standards and a hardness ranging from slightly hard to very hard.

Significant Water Quality Changes None

.
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Pajaro River Basin

The Pajaro River drainage basin encompeisses 1,303 square miles

in the northwestern portion of the Central Coastal Region. Llagas Creek,

Pacheco Creek and severaJ. other smaller streams combine to form the

Pajaro River in the lower end of South Santa Clara Valley. The confluence

of the San Benito and Pajaro Rivers is located just east of Pajaro Gap

and less than ten miles downstream from Pajcuro River formation point.

Only 116 square miles of drainage area contribute to the runoff to the

Pajaro River below Pajaro Gap. The Pajaro River Basin has an average

annual runoff of about 222,500 acre-feet.

Mountains and foothills cover almost 80 percent of the land

area in this basin. The three valley fill areeis, Pajaro, South Semta

Clara and Hollister, comprise 280 square miles of i)otential or already

developed agricultural lands. Agriculture is the predominant user of

water and is the major factor in economic develojanent in the area.

Waste discharges entering waterways of this basin originate

from urban, light industrial, and individual domestic sources. Excepting

for the waste outflows from the Cities of Gilroy (2.75 mgd) and Hollister

(0.50 mgd) these discharges do not exceed O.50 mgd. Irrigation return

flows are the major source of quality impairment in the Pajaro River

Basin.

The following tabulation presents the names of stations maintained

to monitor queQ.ity of svirface .mter in this basin and the page on which

each is discussed.

Page Number of
Monitoring Station Station Discussed

Pajaro River near Chittenden II8
Uvas Creek near Morgan Hill 120
San Benito River near Bear Valley Fire

Station 122
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PAJARO RIVER NEAR CHITTENDEN (STA. 77)

Sampling Point Station 77 is located In Section 12, Township 12 South,

Range 3 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the right bank at the bridge crossing on Chittenden Road

at the Santa Cruz-San Benito County Line. "Hie sampling point Is located

1 mile southeast of Chittenden and 2.5 miles downstream from the San

Benito River confluence.

Period of Record December 1951 through December 1959-

Water Quality Characteristics Since inception of a monitoring station

on Pajaro River analysis of the water reveals bicarbonate to be the

predominant auiion and calcium, magnesium, and sodliun cations to be nearly

equal in equivalents per million. The water at this station is generally

class 2 for irrigation. In 195'*, a boron concentration of 2.0 ppm was

found, which is the upper limit for a class 2 water. In 1957 a chloride

concentration of Jjk ppm made waters from Pajaro River class 3. Pajaro

River water also has, on occsislon, exceeded the mineral criteria for

drinking water and generally ranges frcan moderately hard to -very hard.

Significant Water Quality Changes During 1959, in May, September, and

December, standard mineral and heavy metals analyses, concentrations of

certain mineral constituents were found to exceed the criteria for

drinking water. In peurticular, manganese was found to be 6.5 Ppm, >rtiich

greatly exceeded the previously recorded msixlmum of 0.02 ppm. The

cause of this extreme has not been ascertained. The water, diiring 1959,

was consistently very hard, substantiating an apparent trend that Pajaro

River water is becoming harder each year.
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UVAS CREEK NEAR MORGAN HILL (STA. 96)

Sampling Point Uvas Creek is sampled In Section I8, Township 10 South,

Range 3 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected immediately below Uvas Dam at the outlet, about 0.6 mile

downstream from Eastman Canyon and k.8 miles southwest of Morgan Hill.

Period of Record July 1952 through December 1959-

Water Quality Characteristics Chemical classification of past analyses

of this water revealed a predominant bicarbonate anion and the principal

cations to be csLLclvun and magnesium, neither of which is consistently

predominant. Uvas Creek water is class 1 for irrigation, meets the

drinking water mineral limits, and ranges from slightly hard to very

hard. This water is a source of municipal supply for the City of

Gilroy.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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SAN BENITO RIVER NEAR BEAR VALLEY FIRE STATION (STA. 7Ta)

Sampling Point "Hie location of this sampling station is in Section 28,

Township 15 South, Range 7 East, Mt. Diablo Be^e and Meridian. Monthly

water samples were collected from the left bank about l.T miles downstream

frcan Willow Creek, 10.4 miles northwest of San Benito, and 3.O miles

north of Bear Valley Fire Station.

Period of Record July I958 through December 1959.

Water Quality Characteristics A review of jjast analyses shows the

principal cations in Ssm Benito River to be magnesium and sodium, and

the principal anions to be bicarbonate and sulfate. This water is

usually class 2 for irrigation except for one boron determination of

2.3 ppn which occurred in August 1959* meiking it class 3 at that time.

Sulfate and total dissolved solids concentrations make this water

unsatisfactory for dcanestic use. This water is extremely hard with a

range from ^76 ppm to 596 ppm total hardness.

Significant Water Quality Changes None

.
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Salinas River Basin

The Salinas River system drains an area of about 4,1»00 square

miles Trtiich cover the central portion of the Central Coastal Region.

Mountains and foothills cover approximately 3,lt80 square miles and valley

and mesa land occupy the remaining 220 square miles. Prcm its coeist

line along Monterey Bay the basin extends southeeisterly about 150 miles.

Mean seasonal irunoff in the Salinas River watershed is 713,800 acre-feet.

The Salinas River meanders along its course through Salinas Valley

for nearly 100 miles. "Hie economy of the basin is based on the agrictiltural

complex which has developed on the fertile valley floor. Water requirements

of the basin for domestic, municipal, industrial and Irrigation are

supplied mostly frcHn ground water. In recent years several small dams

on tributaries to the SsJ.lnas River have provided surface water supplies

to the upper end of the valley.

Waste dlsposaJ. and irrigation return water have not created

serious deleterious effects on the quality of water in the basin.

Significant waste discharges entering this stream system are for the

most part outflows fran community sewerage systems . Prominent among

these are Alisal Sanitary District (I.3 mgd). King City (O.k mgd). City

of Salinas (2.93 mgd), and Soledad Prison (0.5 mgd).

The following tabulation presents the names of stations maintained

to monitor quality of sxirface water in this basin and the page on which

each is discussed.
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of
Monitoring Station Station DlscuBBcd

Salinas River at Peiso Robles*
Salinas River neax Bradley*
Salinas River near Spreckels 126
Neujimiento River near San Miguel*
San Antonio River at Pleyto*

* Monitoring stations are in Southern California and will be discussed

in Part II of this bulletin.
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SALINAS RIVER NEAR SPRECKELS (STA. k^)

Sampling Point Station ^43 Is located in Section 8, Township 15 South,

Range 3 East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the right bank, at the USGS gaging station 50

yards upstream from the bridge k miles south of SeJ.lnas and 2.0 miles

west of Spreckels.

Period of Record April 1951 through May 1957 and April 1958 through

December 1959* Salinas River at this station Is dry during a i)ortlon

of most years and data are not available for all months.

Water Quality Characteristics Antecedent data reveal water at this

station to be characteristically a bicarbonate type with the cations

nearly evenly divided between calcium, magnesium and sodl\an. From an

irrigation standpoint Salinas River water is class 2 due to boron and

dissolved solids concentrations. Total dissolved solids also exceed

the limits recommended for a domestic supply. This water ranges from

moderately hard to very heu-d. Effluent from AllsaJ. Sanitary District

Sewage Treatment Plant is discharged to the river about 100 yards

upstream.

Signiflceuit Water Quality Changes None

.
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Carmel River Baaln

In the north central portion of the Central Coastal Region and

immediately south of Monterey Bay lies the Carmel River watershed. The

area of this basin is 25 1^ square miles, of vhich nearly 2U9 square miles

ccanprise foothills and mountains. The Carmel River Basin hsie a mean

annual discharge of about ll«2,300 acre-feet.

Development in this area is centered aroiind Carmel Valley and

in the widely known resort area on Monterey Peninsula. Irrigated

lands in the veiLley, and urban and domestic requirements of the jwninsule

are the major water users in the basin.

Wastes in this basin, for the most part, are discharged to the

Pacific Ocean. Wastes entering Csirmel River are minor in quemtity and

do not create serious impairment problems.

A 8urf6u:e water sampling station is maintained on Carmel

River at Robles del Rio to monitor quality of runoff from this basin.
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CARMEL RIVER AT ROBLES DEL RIO (STA. 83)

Sampling Point Station 83 Is located in Section 17, Township I6 South,

Range 1 East, Mt. Diablo Base and Meridian. The station was sampled

monthly from mid-stream from Rohles del Rio bridge in the town of

Robles del Rio.

Period of Record January 1952 through December 1959- Carmel River

has been dry on several occasions during this period, therefore, data

are not available for all months

.

Water Quality Characteristics A review of past analyses reveals that

the water at Station 83 exhibits no predominant cation or anion.

Calcium, magnesium smd sodium are all present in significant proportions,

while the principal anions are bicarbonate and sulfate. The water

consistently qualifies as class 1 for irrigation and meets the mineral

standards for drinking water. Waters at this station have ranged from

slightly hard to very hard.

Significant Water Quality Changes During 1959, samples of Carmel River

water revested the previous recorded maximum concentrations of conductivity,

total dissolved solids and hardness were exceeded. Extremely low flows

were encountered in Jvine and July, possibly accounting for the excessive

mineral concentrations found in samples collected during these two months.

The river was dry during the last five months of 1959-
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STREAM SAMFLINQ STATIONS

CENTBAL COASTAL REOIOB (BO. 3)

Salinas Blver n



Central Valley Region (No. ^)

The Central Valley Region occupies about one- third of the total

area of California and 1b comprised of all stream basins which drain into

the Sacramento and San Joaquin Valleys. The basin extends from the Oregon-

California border in the northeastern comer of the State to the crest of

the Tehachapi Mountains 60 miles north of the City of Los Angeles. In

order to facilitate discussion of this region it was subdivided into four

separate areas as listed below:

Name of Aresis Numerical Designation

Sacramento River Valley 5a
San Joaquin River Valley 5b
Sacramento-San Joaquin Delta 5c

Tulare Lake Drainage 5d

To monitor quality of water in this basin samples are collected

from 119 stations on 50 separate watercourses and 1 lake aa shown on

Plate 1. The four area^ and their respective watercourses are as listed:

Sacramento River Valley (5a)

Sacrajnento River Stony Creek

Colusa Trough Clear Lake

McCloud River Cache Creek

Pit River Putah Creek

Clear Creek Antelope Creek

Cow Creek Mill Creek

Cottonwood Creek Big Chlco Creek

Battle Creek Butte Creek

Paynes Creek Feather River

Redbank Creek Indian Creek

Elder Creek Yuba River

Thomes Creek Bear River
American River

San Joaquin River Valley (5b)

San Joaquin River Bear Creek

Salt Slough Merced River

Fresno River Tuolumne River

Chowchilla River Stanislaus River
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Central Valley Rgglon (No. ^)

The Central Valley Region occupies about one-third of the total

area of California and is comprised of all stream basins which drain into

the Sacramento and San Joaquin Valleys. The basin extends from the Oregon-

California border in the northeastern comer of the State to the crest of

the Tehachapi Mountains 60 miles north of the City of Los Angeles. In

order to facilitate discussion of this region it was subdivided into four

eeparate areeis as listed below:

Name of Areas Numerical Desiffliatlon

Sacramento River Valley 5a
San Joaquin River Valley 5b
Sacramento-San Joaquin Delta 5c

Tulare LaJse Drainage 5d

To monitor quality of water in this basin samples are collected

from 119 stations on 50 separate watercourses and 1 laJce as shown on

Plate 1. The four areas and their respective watercourses are as listed:

Sacramento River Valley (5a)

Sacramento River Stony Creek
Colusa Trough Clear Lake
McCloud River Cache Creek
Pit River Putah Creek
Clear Creek Antelope Creek
Cow Creek Mill Creek
Cottonwood Creek Big Chlco Creek
Battle Creek Butte Creek
Paynes Creek Feather River
Redbank Creek Indiem Creek
Elder Creek Yuba River
Thomes Creek Bear River

American River

San Joaquin River Valley (5b)

San Joaquin River Bear Creek
Salt Slough Merced River
Fresno River Tuolumne River
Chowchilla River Stanislaus River
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Sacramento-San Joaquin Delta (5c)

Lindsey Slough Delta-Mendota Canal
Sacraaento River Iteilian Slough
Delta Cross Channel Indiain Slough
Little Potato Slough Rock Slough
San Joaquin River Cosumnes River
Stockton Ship Channel Mokelumne River
Old River Calaveras River
Grant Line Canal

Tulare Lake Drainage (5d)

Kings River Tule River
Kaweah River Kern River

Five new stations vere added to the surface water monitoring

program in Region 5 during 1959* Sampling W8is ccmnnenced in January on

Big Chico Creek at Chico (85a), Redbank Creek at Foothills (88d), Elder

Creek at Gerber (95a) j Thomes Creek near mouth (95^), and Bear Creek at

Merced (ilia) . These stations were established to determine base level

quality conditions at projxjsed water conservation project sites and to

provide water quality monitoring on streams where coverage was deficient.

Waters in the Central Valley Region vary in quality from excellent

to poor, depending on locality, flow and degradents encountered. Waters

emanating tram the Sierra Nevada, Cascade and Trinity Mountains were

generally of excellent quality, while surface runoff from the Tehachapi

Mountains in the south and the coastal ranges along the western perimeter

varied from excellent to poor. Waters in the Sacramento Valley and

foothill slojjes of the San Joaquin, Sacramento-San Joaquin Delta, ajid

Tulare Lake drainage were generally calciiom bicarbonate in character.

Waters in the Sam Joaquin Valley floor and in the Sacramento- San Joaquin

Delta proper were usually sodium chloride in character due to the effect

of such degradents as irrigation returns, ground water accretions, and

sea-water incursion.
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Sparse precipitation during 1959 resulted in an Increase in

most chemical constituents in waters of the Central Valley Region.

However, with the exception of the delta area, the increase was usually

not significajit . In the delta, the paucity of tributary Inflow and the

continued heavy diversions for irrigation use in the delta uplands area

resulted in significant degradation to surface waters from ground water

accretions, irrigation returns, and sea-water incursion.

•135-



Sacranento River Valley (5a)

The Seu:raaiento River Valley enibraces all of the watersheds

tributary to SacraaMnto River upstream from the southern drainage

boundaries of Putah Creek and the American River hylrograjiiic units.

The basin extends north-south approximately 270 miles and contains over

26,000 square miles of highly variable terrain.

Mountains and foothills cover about 65 percent of the eirea,

with the Sierra Nevada dominating the eastern portion, the Coastal Range

to the west, and the Klamath Mountains and Caweade Range on the north.

Bountiful valley and mesa lands exist in this eu:ea, with the extensive

agricultiureLL lands of the Sacramento Valley being predominant in this

land class.

Mean seasonal sxirface mnoff exceeds 22,300^000 acre-feet in

the area. To facilitate discussion of the numerous drainage areas in this

area, they are segregated into the following units with the number of

sampling station of each in parentheses:

Sacramento River Ifeit (lO)

McCloud River Basin (l)

Pit River Basin (h)

Redding Stream Unit (7)
West Side Stream Unit (l2)

Sacramento Valley Northeast Stream Unit (6)

Feather River Basin (k)

Yuba-Bear Rivers Unit (U)

American River Basin (U)
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Sacramento River Unit . The Sacrajnento River Unit extends

from the northwestemraost corner of the Central Valley Re*?lon through

the entire length of the Sacrajuento River Valley. The unit Includes

the drainage area of the Sacramento River above Shasta Reservoir, and

the valley floor area of Sacramento Valley below Red Bluff. Mountainous

terrain occupies all but a few of the 6l8 square miles along the reach

of the river above Shasta Reservoir; while along its course below Red

Bluff only Sutter Buttes breaJcs the h,Sk6 square miles of flat, gently

rolling valley floor. Mean seasonal natural runoff for this unit is

about 1,220,000 acre-feet.

Development along the upper reach is primarily associated with

recreation or lumbering. Along the valley floor, agriculture and its

allied food-processing industries are the primary economic endeavors.

Mlnlisg, production of natural gas, recreation, sind in recent years

developnent related to military and aircraft programs, provide addltloned

economic stability to the valley. These developments use considerable

quantities of surface and grotmd water in their operations. Continued

growth of the industrial and urban complex centers as well as irrigated

agricultural expansion depend upon controlling, quantitatively and

qualitatively, the water supply of the unit.

Waste discharges originating from industrial and municipal

developments enter this major waterway along its entire length. In the

upper reaches lumbermill effluent and sanitary sewage from resort

comnunlties constitute the major waste sources. In the valley floor

area, lumber by-product Industries, cities and towns, light industries,

food product plants, and a considerable volume of irrigation return flow
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all combine to impose a significant waste load on the Sacraaento River.

A study is presently being conducted by the Department of Water Resources

to evaluate the present effect of waste discharges and to determine the

waste assimilating capacity of the Sacramento River. The major discharges

entering the river and their approximate quantities in million geullons

per day (mgd) are listed:

City of Redding
City of Red Bluff
Diamond Gardner International Corporation
City of Corning (intermittently)
Natomas Drain (McClellan Air Force Base,

City of Rio Linda, and North Sacramento)
City of Sacramento
City of Mountain View
City of Rio Linda
City of West Sacramento
American Crystal Sugar Refining (Clarksburg)

The following tabulation presents the names of stations maintained

to monitor quality of surface water in this basin and the -page on which

each is discussed.

Page Number of
Monitoring Station Station Discussion

Sacramento River at Delta lUO
Sacramento River at Keswick lU2
Sacramento River at Bend (Red Bluff) ihh
Sewramento River near Hamilton City ^ lU6
Sacramento River at Butte City lk8

Sacramento River at Colusa I50
Sacramento River at Knights Landing 152
Sacramento River at Sacramento I5U
Colusa Trough near Colusa I56
Sacramento Slough near Knights Landing I58
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SACRAMEMTO RIVER AT DELTA (STA. 11

)

Sampling Point Station 11 is located in Section 35 of Township 36 North,

Range 5 West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the right bank at the USGS gage 0.2 mile downstream from

Dog Creek and 0.6 mile southeast of Belta.

Period of Record April 1951 through December 1959-

Water Quality Characteristics During periods of higher surface ninoff

,

the water is magnesium bicarbonate in character. In summer months,

however, when flows are comparatively low, csilcium, magneslmn, and sodium

are about equal in importance. Very little variation in quality is

noted at this point, and the water is of excellent quality for all uses.

On rare occasions the water is slightly hard; however, it is soft the

majority of the time. Total radioactivity reached 25.2 micro-micro

curies per liter in May I956, which is the highest value noted during

the period of record.

Significant Water Quality Changes During 1959 total hardness reached

62 ppm, and noncarbonate hardness 6 ppn. These values are significant

only Inasmuch as they are the extremes for the period of record.
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SACRAMENTO RIVER AT KESWICK (STA. 12)

Sampling Point Station 12 is situated in Section 28 of Township 32 North,

Range 5 West, Mt. Diablo Base and Meridian. Monthly grab samples vere

collected from the left bank at the USGS gage, 0.6 mile downstream from

Keswick Dam, 0.6 mile upstream from Middle Creek and 10 miles downstream

from Shasta Dam.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Antecedent data show the water at Station 12

to be of excellent quality, soft to slightly hsird, and to vary only

slightly in mineral content. However, on several occasions during recent

years, compeuratively Isurge concentrations of heavy meteds caning from

Spring Creek have been sufficient to kill fish in the vicinity of this

station. Streams draining the Spring Creek watershed frequently are

acidic and have undesirable heavy metal concentrations and other toxic

salts leached from tailings of both operating and abandoned mines. This

situation has been partially corrected through increased releases from

Shasta Reservoir coincident with increases of surface runoff in Spring

Creek. The water at Station 12 is bicarbonate in type with calcium

slightly dominant over other cations. This water is class 1 for irrigation,

and excellent for dcMnestic and industrial uses.

Significant Water Quality Changes None

.
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SACRAMEMTO RIVER AT BEND (STA. 12c)

Sampling Point Bend station Is located In Section 20 of Township 28

North, Range 3 West, Mt. Diablo Base and Meridian. Dally ccxnposlte

and monthly grab samples vere collected from the left bank 100 yards

downstream from Bend Road bridge, k.O miles upstream from the mouth

of Paynes Creek and approximately 6.0 miles north of Red Bluff.

Period of Record May 1955 through December 1959.

Water Quality Characteristics Sacramento River at Station 12c Is

bicarbonate In type with calcium the predominant cation, soft to slightly

hard, class 1 for Irrigation use and suitable for domestic and Industrial

use. Only minor variations In quality have been noted at this point

during the period of record, "niere Is no significant difference In

quality of Sacramento River water between Station 12 near Redding and

the Bend station.

Significant Water Quality Changes None

.
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SACRAMEHTO RIVER NEAR HAMILTON CITY (STA. 13

)

Sempllng Point Station 13 is located in Section 20 of Township 22

North, Range 1 West, Mt. Diablo Base and Meridian. Monthly grab sampler

were collected from a state highway bridge 10.5 miles west of Chico, 1.2

miles northeast of Hamilton City, and about 6.0 miles upstream from the

mouth of Stony Creek.

Period of Record April I95I through December 1959.

Water Quality Characteristics Past analyses show the water at the sampling

point to be bicarbonate in type with calcium usually predominemt . The

water is soft to slightly hard, cla^s 1 for irrigation, meets drinking

water requirements for mineral content, and is excellent for industrial

use. There have been no significant variations noted at this point

during the period of record.

Significant Water Quality Changes There were no significant changes in

water quality at this point during 1959 with the exception of total

radioactivity. In the September sample, l8.4 micro-micro curies per

liter were present, which represents the highest value reported at

this point for the period of record. This value, however, is well below

the recommended safe limit.

ikS-



WATER QUALITY RANGES ]



SACRAMENTO RIVER AT BUTTE CITY (STA. 87a)

Sampling Point Station 87a is located in Section 32 of Township 19 North

j

Range 1 West, Mt. Diablo Base and Meridian. Monthly grab and daily

composite samples were collected at the highway bridge Just downstreaa

from the gaging station and O.5 mile south of Butte City.

Period of Record May 1955 through December 1959-

Water Quality Characteristics Analyses of daily composite samples show

the water at Station 87a to be bicarbonate in type with calcium the

major cation, soft to slightly hard, class 1 for irrigation use, and

within drinking water requirements for mineral content. Conparison of

analyses of samples from this station with those from the Sacramento

River at Hamilton City (Station I3) reveal no significant difference in

mineral quality.

Significant Water Quality Changes None

.
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SACRAMENTO RIVER AT COLUSA (STA. 13b)

Sampling Point Colusa station is located within Section 32 of Township

19 North, Range 1 West, Mt. Diablo Base and Meridian. Monthly grab

samples were collected from the right bank at the River Road bridge at

Colusa.

Period of Record October 1958 through December 1959-

Water Quality Characteristics Water at this station is excellent in

quality, bicsu'bonate in type, with calcivim somewhat dominant over the

cations. It is soft to slightly hard, class 1 for irrigation, and

meets drinking water requirements. Comparison of data shows a minor

increase in mineral concentration (lO to 50 micromhos) in the 157 miles

between Keswick Dam (Station 12) and Colusa (Station 13b).

Significant Water Quality Changes None

.
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SACRAMENTO RIVER AT KNIGHTS LANDING (STA. 1^+)

Sampling Point Knights Landing station is located in Section 1^ of

Township 11 North, Range 2 East, Mt. Diablo Base and Meridian. Daily

composites and monthly grab samples were collectea at the Southern

Pacific Railroad bridge, at Knights Lemding, Just downstream from the

gaging station and about 3^ miles upstream from Sacramento.

Period of Record April I95I through December 1959.

Water Quality Characteristics Water in Sacramento River at Knights

Landing is bicarbonate in type with calcium and magnesium the predominant

cations. The water is slightly hard to moderately hard, meets drinking

water requirements for mineral content, and is genersiLly cleiss 1 for

irrigation. In August 195^ boron reached 0.86 pp« placing this water

in claiss 2 for irrigation. Comparison of smalyses of samples from

Station ik with those of water from the Colusa station show that minersLL

concentrations become considerably higher (on the order of I60 micromhos)

in Sacramento River at Knights Landing. Numerous irrigation drainage

waters entering the river between these two stations accounts for the

higher minered concentrations at Station l4.

Significant Water Quality Changes None

.
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SACRAMEHTO RIVER AT SACRiaffiafTO (STA. 15

)

Sampling Point Station 15 Is located In Section 35 of Township 9 North,

Range k East, Mt. Diablo Base and Meridian. Daily composites and

monthly grab samples vere collected at Tower Bridge, O.k mile downstream

from the gaging station at Seu:ramento, and about 1.3 miles downstream

from the confluence of the American River.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Past analyses show the water to be

bicarbonate in type with C6J.cium and magnesiiom about equal in predominance

as the major cations, soft to slightly hard, class 1 for irrigation,

suitable for slLI but the most exacting industrial uses, and within drinking

water requirements for mineral content. MinersJ. concentrations are

lower (30 to 60 mlcrcmhos) at Sacramento as compared to Knights Landing

due to the Influence of the American and Feather Rivers Inflow.

Significant Water Quality Changes None

.
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COLUSA TR0UC3I NEAR COLUSA (STA. 8?)

Sampling Point Station 8T Is located In Section 3^, Township 16 North,

Range 2 West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected near the surface, along the right bank, from State Highway 120

bridge 3 miles west of Colusa.

Period of Record July 1952 through December 1959.

Water Quality Characteristics Past analyses show Colusa Trough water to

be predanlnantly a mixed sodium-magnesium-calcium bicarbonate-sxilfate type

with concentrations of dissolved solids approaching the upper limit of

class 1 for irrigation. Hardness ranged from moderately hard to very

hard, limiting some domestic and industrial use. During the irrigation

season this water is chiefly retiim flow from Colusa Basin and reflects

the mineralized conditions of waters used and reused for agricultural

purposes

.

Significant Water Quality Changes None

.
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SACRAMENTO SLOUGH NEAR KNIGHTS LANDING (STA. ika)

Saaipllng Point The station Is within Section 20, Township 11 North,

Range 2 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected near the siirface from the center of the stream, frcan a bridge

crossing Sutter Bypass, near the discharge pipes from Reclamation District

1500 pumping plant about k miles east of Knights Landing.

Period of Record June I951 throvigh December 1959.

Water Quality Characteristics Past analyses show this water to be

predominantly a mixed magnesium-ceJLcium-sodium bicarbonate tyjje, with

low to moderate concentrations of dissolved solids, and cleiss 1 for

irrigation use . Water from Sacramento Slough is moderately hard and

of limited use for scane domestic and Industrial, tises. Flow in this

sloxigh is chiefly Irrigation ret^arn and local drainage from Reclamation

District 15OO.

Significant Water Quality Changes None

.
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McCloud River Basin . McCloud River watershed lies immediately

north of Shasta Reservoir in the northern portion of the Central Valley-

Region. The river basin drains a heavily forested, predominantly mountainous

terrain. Valley and mesa lands cover about 15 percent of the 685

square miles in the McCloud River BaAin. Estimated mean seasonal

runoff is 1,1*03,000 acre-feet.

Timber production provides the major stimulus for the economy

of this basin. Livestock raising and recreation provide a supplement

to the economic development. Water use and waste discharges of these

developments are conparatlvely minor and have not created problems of

smy consequence.

To maintain survel3JLance on quality of runoff from this

basin a monitoring station Is located on McCloud River above Lake Shasta.
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McCLOUD RIVER ABOVE SHASTA LAKE (STA. l8)

Sampling Point Station l8 is located in Section 31 of Township 36 North,

Range 3 West, Mt. Diablo Bsise and Meridian. Monthly grab samples were

collected from the left bank, just above the backwater of Shasta Lake,

11 miles east of the town of Delta.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Past analyses show the water to be generally

calcium bicarbonate in chfitracter, class 1 for irrigation, soft and

within drinking water stsuidards for minersil content. The station is

generally inaccessible during the winter months and, therefore, samples

are usually collected only during the spring, summer and fall months.

Significant Water Quality Changes None

.
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Pit River Basin . Runoff from 5,758 square miles In California

(including Goose Lake Basin) drains Into the Pit River. Goose Lake Basin

In California comprises Ul2 square miles which, during extremely wet years,

spills over into the Pit River. Included with the Pit River Unit Basin are

some 2,270 square miles of valley and mesa lands. Prominent among the

valley fill areas are South Fork Pit River, Big Valley, Goose Lake,

and Fall River. Estimated mean annual runoff of Pit River Basin is

3,1*26,000 acre-feet.

Topography of the area is characterized by several large upland

valley areas, ranging in elevation from 2,500 to 5,000 feet, surrounded

by rugged, volcanic peaks of the Cascade Range. These mountain and valley

lands are used extensively for dry range for livestock and also support

irrigated agriculture, timber production, mining, emd recreation.

Waste discharges fran several small communities, liunbermills

,

and local light industries enter the Pit River along its course. These

vastes are minor, the largest being less than O.5 mgd from the City of

Altureis, and do not create any significant pollution or impairment

problems

:

The following tabulation presents the names of station maintained

to monitor quality of aurtace water in this basin and the page on which

each is discussed;

Page Number of

Monitoring Station Station Discussion

Pit River near Canby I66
Pit River near Bieber I68
Pit River near Montgomery Creek 170
Pit River, South Fork near Likely 172
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PIT RIVER NEAR CANBY (STA. IJa)

Sampling Point The Canby station Is situated In Section 10 of Township 4l

North, Range 9 East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the center of the channel of flow from the Highway 299

bridge 4.5 miles southwest of Canby.

Period of Record April I95I through December 1959-

Water Quality Cheiracterlstlcs Pit River at Station 17a Is sodium-calcium

bicarbonate, class 1 for irrigation and soft to slightly hard. Iron

occasionaLLly exceeds the recommended maximum for iron and manganese combined

in drinking water. All other mlnereuls are within drinking water standards.

A significant increase (TO to lUo ppm) in the concentration of

minerauLs occurs between the South Fork Pit River near Likely station and

the Canby station.

Significant Water Quality Changes The iron concentration of O.33 ppm

reported in September 1959 exceeded the recommended maximum for iron

and manganese together in drinking water.
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PIT RIVER NEAR BIEBER (STA. IJe)

Sampling Point Station ITe Is located within Section 3!^ of Township 37

North, Range 7 East, Mt. Diablo Base and Meridian. Monthly water samples

were collected from the right hank, at the USGS gage I.5 miles upstream

from Spring (Julch and 8 miles south of Bleber.

Period of Record October 1958 through December 1959.

Water Quality Characteristics Water at this station is sodium-calcium

bicarbonate in character, class 1 for irrigation, soft and within mineral

standSLTds for drinking water. There is no significant difference in

conductivity of Pit River between the Canby station and the Bleber station.

Significant Water Quality Changes None

.
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PIT RIVER NEAR MONTGOMERY CREEK (STA. 17)

Sampling Point Station IT Is located In Section 32 of Township 35

North, Range 1 West, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the right bank, at the USGS gage 1 mile upstream

from Cow Creek and 3-5 miles west of the town of Montgomery Creek.

Period of Record April 1951 through December 1959-

Water Quality Charax;terlstlc3 Past analyses show the character of the

water at Station 17 to be calcium-magnesium bicarbonate, clsiss 1 for

irrigation, soft to slightly hard, and within the recommended limits

for mineral content in drinking water. The concentration of most

dissolved mineraJ.s in the Pit River normally decreeise significantly

(about 100 micromhos) between the Bieber station aod Montgcanery Creek

station because of tributary inflow of better quality water.

Significant Water Quality Changes None

.
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PIT RIVER, SOUTH FORK NEAR LIKELY (STA. l8a)

Sampling Point Station l8a Is the upstream station on the Pit River

Basin and Is located in Section 11 of Township 39 North, Range 13

Eaist, Mt. Diablo Base and Meridian. Monthly grab samples were collected

frcan the left bank, at the USGS gage 1.3 miles downstream from West

Valley Creek and 3*5 miles east of Likely.

Period of Record August I958 throxigh December 1959.

Water Quality Characteristics South Fork Pit River near Likely is

calcium-magnesium bicarbonate in character, class 1 for irrigation and

soft. Although it meets drinking water standards for mineral content,

iron concentrations occasioneLLly exceed the recommended limit of O.3

pjm for iron and manganese combined.

Significant Water Quality Changes During September 1959, iron exceeded

the maximum recommended limit for iron and manganese combined in drinking

water when 0.74 ppm was reported. The source of the excessive iron

concentrations has not been determined.
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Redding Stream Unit . The Redding stream vmit is located on

the northern extremity of Sacramento VeLLley and includes all major streams

tributary to Sacramento River between Keswick Dam and Red Bluff. To

the west of the Sacramento River, Cottonwood and Cleeu* Creeks are the

major tributaries, and Cow, Bear, Battle and Paynes Creeks contribute

from the east. The unit drains an area of about 2,6lO square miles of

which 780 square miles is valley and mesa land. Mean annual runoff in

the unit totals 2,71*0,000 acre-feet.

The terrain of the unit is comprised of a fertile valley floor,

rolling grass-covered foothills, and rugged mountains at the eastern

and western boundaries. Developments in this area are centered around

agric\ilture and lumbering switivities. Livestock raising, recreation,

and light industry are also prevalent in the unit. The Sacramento River

and the underlying ground water basin provide most of the water used in

the unit.

Waste discharges of significant quantity in this unit include

outflows frcm United States Plywood Corporation (.3^ mgd), Anderson

Sanitation District (.75 ngd), and City of Redding (2.5 mgd)

.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in this beisin and the page on which

each is discussed:

Page Number of

Monitoring Station Station Discussion

Clear Creek near Igo 176
Cow Creek near Millville 178
Cottonwood Creek below North Fork

Cottonwood Creek I80

Cottonwood Creek near Cottonwood 182

Cottonwood Creek, South Fork above

Cottonwood Creek 18U
Battle Creek near Cottonwood 186
Paynes Creek near Red Bluff I88
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CLEAR CREEK NEAR IGO (STA. 12d)

Sampling Point Station 12d Is located In Section 2?, Township 31 North,

Range 6 West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the left bank at the Reddlng-Igo road bridge, 1.0 mile

northeast of Igo, 8 miles southwest of Redding, and 10.5 miles upstream

from the mouth of the creek.

Period of Record April 1958 through December 1959-

Water Quality Characteristics A review of past analyses show the water

at Station 12d to be bicarbonate in type with no predominant cation,

soft to slightly hard and meets the drinking water standards for mineral

content. Mineral concentrations in this water identify it as class 1

for irrigation.

Significant Water Quality Changes Total radioactivity reached 28.

U

micro-micro curies per liter in September 1959> which is a little higher

than that normally foiind in streams of this unit.
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cow CREEK NEAR MTLLVILLE (STA. 88a)

Sampling Point The sampling station is located in Section 32 of Township 31

North, Range 3 West, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the right bank, at the USGS gage, 1^.2 miles southwest

of Millville, and U.3 miles downstream from Little Cow Creek.

Period of Record April 1958 through December 1959-

Water Quality Characteristics Analyses show water at Station 88a to be

a calcium bicarbonate type, soft to slightly hard, class 1 for irrigation

and meets the drinking water standards for mineral content.

Significant Water Quality Changes None

.
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COTTONWOOD CREEK BELOW NORTH FORK COTTONWOOD CREEK (STA. 11a)

Sampling Point The monitoring station is located in Section 2, Township 29

North, Range 6 West, Mt. Diablo Base and Meridian. Monthly water samples

were collected from the left bank 13. 5 miles west of the town of Cottonwood

along Gas Point Road about 1.0 mile downstream from the mouth of North

Fork Cottonwood Creek.

Period of Record October 1958 through December 1959-

Water Quedity Characteristics Water at Station 11a is bicarbonate in

type, with no predominant cation, moderately hard, class 1 for irrigation,

and meets drinking water standards for minereuL content.

Significant Water Quality Changes None

.
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COTTONWOOD CREEK NEAR COTTONWOOD (STA. 12b)

Sampling Point Station 12b is located in Section 7 of Township 29 North,

Range 3 West, Mt. Diablo Base and ^4e^idian. Monthly grab samples were

collected from the right bank, at the USGS gage 2 miles east of the town

of Cottonwood, and approximately 2.5 miles upstream from the mouth.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Water at Station 12b is bicarbonate in

type with generally no predominant cation. However, a tendency has been

noted for calcium to become the dcsninant cation during periods of high

flow. Concentrations of dissolved minerals vary only slightly at this

point and depend chiefly on the rate of surface runoff. Samples of

water from this station are class 1 for irrigation, are slightly to

moderately hard, meet drinking water standards for minereO. content, and

are suitable for nearly all industrial uses.

Significant Water Quality Changes None

.
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COTTCWWOOD CREEK, SC30TH FORK ABOVE COTTOMWOOD CREEK (STA. lib)

Sampling Point The station is located in Section 17, Township 29 North,

Range k West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected at mid-stream from the Evergreen Road bridge, approximately 3.2

miles west of State Highwaj V9 and 1 mile upstream from the mouth.

Period of Record November 1958 through December 1959-

Water QueiLity Characteristics Water at this station is calcivun bicarbonate

in cheuracter, moderately hard, and class 1 for irrigation. The water is

suitable for most industrial purposes and meets drinking water requirements

for mineral content.

Significant Water Quality Changes None

.
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BATTLE CREEK NEAR COTTONWOOD (STA. 88b)

Sampling Point Station 88b Is located In Section 6, Township 29 North,

Range 2 West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected on the right bank, at the USGS gaging station, 6.3 miles upstream

from the mouth, and 7.6 miles east of Cottonwood.

Period of Record April I958 through December 1959-

Water Quality Cheiracteristics The water at Station 88b is b^ carbonate

in tyjie with no predominant cation, excellent in quality, class 1 for

irrigation, soft, and meets the requirements for drinking water. MlnersJ.

concentrations in water at Station 88b do not vax^ appreciably due to

the effects of controlled flow resulting from upstream power developments

.

Significant Water Quality Changes None

.
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PAYNES CREEK NEAR RED BLUFF (STA. 88g)

Sampling Point Red Bluff station Is located In Section 3 of Township 28

North, Rfinge 2 West, Mt. Diablo Beise and Merldieua. Monthly grab samples

were collected from the right bank, 100 yards upstream from Long Road

bridge at Dales station, approximately ik miles east of Red Bluff, and

7 miles upstream frcan the USGS gage, which is located O.k mile upstream

from the mouth.

Period of Record October 1958 through December 1959.

Water Quality Characteristics Past emalyses show water at this point to

be magnesium bicarbonate in type, slightly hard and within drinking water

standards. Boron concentrations occasionally cause the water to be

class 2 for irrigation . Boron in this stream is attributable to the

geologic formations inherent in the drainsige basin.

Significant Water Quality Changes For several months during 1959 boron

concentrations exceeded the limits of a class 1 irrigation water. Low

flow conditions existing during 1959 did not provide enough dilution

water to prevent boron concentrations from reaching class 2 irrigation

limits.
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West Side Stream Unit . The drainage area of the West Side

stream unit occupies approximately ^,000 square miles along the west

side of Sacramento Valley. Major streams draining the area include

Redbank, Elder, 'Hianes, Stony, Caxihe, and Putah Creeks. Clear Lake is

a large natural lake on Cache Creek and is a prominent feature of the

drainage area. Foothills and mountains of the Coast Raiige cover about

75 percent of the unit. The aggregate natural runoff of the streams of

the unit average about 1,900,000 acre-feet per year.

CcMmnercial development in the unit is primarily beaed on

agriculture emd livestock raising. The foothills provide excellent

grazing lands and the valley and mesa lands are suitable for numerous

orchard and field crops. Recreation has been a major attraction in

the Clear Lake area for many years and as water developments occur in

other portions of this unit, recreation will command a more important

place in their economy.

Several small ccanmunities , resort areas, and limited mining

activities discharge wastes into the streams of this unit. Only minor

impairment of water quality in these streams is attributable to this source.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in this vmit and the page on which

each is discussed'.
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Page Number of
Monitoring Station Station Dlscuaslon

Redbank Creek near Red Bluff 192
Elder Creek near Paskenta I9U
Elder Creek at Gerber I96
Thomes Creek at Paskenta I98
Thomes Creek near mouth 200
Stony Creek at Black Butte Dam Site 202
Stony Creek near Hamilton City 20U
Clear Lake at Lakeport 206
Cache Creek near Lower Lake 208
Cache Creek near Capay 210
Cache Creek, North Fork near Lower Lake 212
Putah Creek near Winters 2lU
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REDBAHK CREEK NEAR RED BLUFF (STA. 88d)

Sampling Point Station 88d Is situated in Section 22 of Township 26

North, Range 5 West, Mt. Diablo Base and Meridian. Monthly grab samples

were collected frcan a private bridge approximately 100 feet north of

Lowery Road, at the DWR gage, 2 miles southeast of Redbank and 15 miles

northwest of Red Bluff.

Period of Record January 1959 through December 1959*

Water Quality Characteristics Based on limited data, water at Station 88d

Is calcium-magneslvun bicarbonate in character, class 1 for irrigation,

moderately hard to very hard and within drinking water standards for

mlnereil content.

Significant Water QueLllty Changes None

.
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ELEER CREEK NEAR PASKENTA (STA. 13e)

Sampling Point The location of Station 13e Is within Section l4 of

Township 25 North, Range 6 West, Mt. Diablo Base and Meridian. Monthly-

grab samples were collected from the left bank, at the USGS gage, 2.5

miles downstream from South Fork, 8 miles northeast of Floiimoy, and 11

miles north of Paskenta.

Period of Record October 1958 through December 1959-

Water Quality Characteristics Analyses of samples show the water at

Station 13e to be a bicarbonate type with none of the cations predominant.

The water is very hard, but within drinking water standards for mineral

content. OccasioneuLly, conductivity causes the water at Station 13e to

be class 2 for irrigation. Low flows late in the year offer very little

dilution for acci^tions of poorer quality ground waters, probably

accounting for the high conductivity.

Significant Water Queility Changes None

.
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WATER QUALITY RANGES
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ELDER CREEK AT GERBER (STA. 95a)

Sampling Point Elder Creek station Is located within Saucos Grant In

Section 2 of Township 25 North, Range 3 West, Mt. Diablo Base and

Meridian. Monthly grab samples were collected fron the right bank, at

the USGS gage, 3.5 miles upstream from the mouth, and 1.0 mile west of

Gerber.

Period of Record January 1959 through December 1959-

Water Quality Characteristics Based on limited analyses, the water

is nagnesluffl-calciuic bicarbonate in character, class 1 for irrigation,

moderately hard, and within acceptable limits for mineral content in

drinking water. Only minor changes in concentrations (about 20 micromhos)

occur between the Paskenta station and the Gerber station.

Significant Water Quality Changes Hone

.
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WATER QUALITY RANGES
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THOMES CREEK AT PASKEMTA (STA. 13d)

Sampling Point Station 13d Is located in Section k of Township 23 North,

Range 6 West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the left bank, at the USGS gage, 0.25 mile upstream frcan

Digger Creek and 0.3 mile upstream from the highway bridge at Paskenta.

Period of Record October 1958 through December 1959-

Water Quality Characteristics Analyses show the water at this station

to be genersLLly calcium bicarbonate in character, class 1 for irrigation,

soft to moderately hard and within drinking water standards for mlnereLl

content

.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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THOMES CREEK HEAR MOUTH (STA. 95b)

Sampling Point Thotnes Creek station Is located In Section 35 of Township 25

North, Range 3 West, Mt. Diablo Base and Meridian. Monthly water samples

were collected from the center of the channel of flow from the Highway 99W

bridge at Richfield, 3 miles north of Corning, 1U.5 miles south of Red

Bluff, amd 4.5 miles upstream from the mouth.

Period of Record January 1959 through December 1959

•

Water Quality Characteristics Water at Station 95b is calcium bicarbonate

in character, class 1 for irrigation, slightly to moderately hard, and

within the i^commended standards for mineral content in drinking water.

During the first half of the calendar year the concentration of constituents

at this station are slightly higher than at Station 13d about 20 miles

vrpstream. As Irrigation canmenced and natural rxmoff decreased in this

area, the conductivity differential between the upstream station and

Station 95b increased from a few micromhos to about 85 micromhos.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES

••Dlrad oxrtmt In part* pm- adLlloa

Caletan (C*)

Rmim.1_ (IK)
Sodlo (1.)
M>U«t« (I)

Cu-teMt* (063)

Sulf.t. (SO. )

aUorld. (cT)
IlU-lU (iDj)
noarlij* (r)

aorao (B)

SlllM (SlOj)

TtoUl (ttanlnd aoUdi la pwt« pv Ullao

u C«003 In p«rta par allllo

OoUtorm io

UdloacUTltj lA Klero-Klc
OlraalTad alpha
SoUd alpha
DUaolTad b«U
SoUd beta

Ulllltar (Bot

lbaavir>4)

p«- Utar

WATER QUALITY VARIATIONS



STONY CREEK AT BLACK BUTTE DAM SITE (STA. 13c)

Sampling Point Station 13c Is situated within Section 29 of Township 23

North, Range k West, Mt. Diablo Base and Meridian. Monthly grab samples

of water were collected from the right bank in the vicinity of the USGS

gage, 120 feet downstream from the diversion dam, and 8.7 miles northwest

of Orland.

Period of Record January I958 through December 1959.

Water Quality Characteristics Stony Creek at Black Butte Dam Site is

calcium-magnesium bicarbonate in character, class 1 for irrigation, ranges

from slightly hard to very hard and meets drinking water standards for

mineral content.

Significant Water Quality Changes A significant decrease in radioactivity

was noted during 1959. The total activity decreased from 18.3 Hfic/l in

May to 3'1 W^c/l in September. "Hie higher value reported is still well

within safe limits.
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WATER QUALITY RANOES
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STONY CREEK NEAR HAMILTON CITY (STA. 13a)

Sampling Point Hamilton City station is located in Section 36 of

Township 22 North, Range 2 West, Mt. Diablo Base and Meridian. Monthly-

grab samples were collected from the right beink, at the USGS gage, 8

miles east of Orlsuid, 2.5 miles southwest of Hamilton City, and h miles

upstream from the mouth.

Period of Record April 195I throiogh December 1959.

Water Quality Characteristics Past axialyses show the water at the station

to be generally calcium bicarbonate to calcium-magnesium bicarbonate in

character, slightly to moderately hard and within drinking water standards

for minersd content. With one exception in respect to boron (August 195^ -

0.6*4^ ppm), it has been class 1 irrigation water throughout the period of

record

.

Significant Water Quality Changes None

.
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CLEAR LAKE AT LAKEPORT (STA. kl)

Sampling Point Station kl, the only active station on Clear Lake during

1959, is located In Section 2k of Township ik North, Range 10 West,

Mt. Diablo Base and Meridian. Monthly grab samples were collected from

the end of the pier at the foot of Third Street at the north end of the

park In Lakeport.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Antecedent data show the water of Clear

Lake to be characteristically calcium-magnesiiim bicarbonate, slightly

hard to moderately hard and within drinking water standards for mineral

content. Boron, which has reached 1.23 ppm, frequently causes the water

to be cl8iss 2 for irrigation use. Geologic formations and runoff from

highly mlneredized springs are considered to be the source of boron In

Clear Lake.

Significant Water Quality Changes Boron continued to frequently exceed

the 0.5 ppm maximum for class 1 irrigation use during 1959, causing the

water in Clear Lake to be class 2 for eight months of 1959- Total

radioactivity increased significantly from 1.2 Ufic/l found in May to 15.7

|i|ic/l In September. However, the September value is still within safe

limits

,

•206-



WATER QUALITY RANGES
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CACHE CREEK NEAR LOWER LAKE (STA. U2)

Sampling Point Station h2, which monitors outflow from Clear Lake to

Cache Creek, Is situated in Section 6 of Township 12 North, Range 6

West, Mt. Diablo Base and Meridian. Monthly grab samples were collected

from the left bank at the USGS gage, approximately 500 feet downstream

from Cache Creek Dam, 3.5 miles east of State Highway 53, and 5 miles

southeast of Lower Lake.

Period of Record April I951 through December 1959-

Water Quality Characteristics Analyses show Cache Creek water to be

similar to the water found in Clear Lake at Lakeport, calcium-magnesium

bicarbonate in character, slightly hard to moderately hard, and to

consistently meet drinking water stsindards for minered content. Boron

frequently causes this water to be class 2 for irrigation use and at

times (December 1953 and January 195^) places it in the class 3 Irrigation

water category. Only minor differences have been noted between the

concentration of most constituents found at the Lakeport station on

Clear Lake and Station U2.

Significant Water Quality Changes None

.
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CACHE CREEK NEAR CAPAY (STA. 8o)

Sampling Point The Capay station is located in Section 8 of Township 10

North, Range 2 West, Mt. Diablo Base and Meridian. Monthly grab samples

of this water were collected from the right bsmk at the USGS gage,

2 miles upstream from the Clear Lake Water Company diversion dam, and

3 miles northwest of Capay.

Period of Record December 1951 through December 1959-

Water Quality Characteristics Cache Creek water at Station 80, els at

upstream stations, is magnesium-ceilcium bicarbonate in cheu-acter, moderately

hard to very hard, within mineral standards for drinking water, and varies

from class 1 to 3 for irrigation due to boron. Boron causes the water

to be class 2 or 3 for irrigation during the major part of the year,

with only flows following heavy precipitation being diluted to class 1

for irrigation. The effects of North Fork tributary flow have perennially

been reflected by significant increases in most constituents in Cache

Creek between Lower Lake and Capay. Boron concentrations and conductivity

have an average increase in this reach of about 0.6 ppn and 2^40 micromhos,

respectively.

Significant Water Quality Changes During 1959, the total radioactivity

increaised frcan 6.k nnc/l in May to I5.I6 (inc/l in September. Although

these levels are slightly higher than levels detected in previous years,

they are within safe limits.
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WATER QUALITY RANGES
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CACHE CREEK, NORTH PORK NEAR LOWER LAKE (STA. 79)

Sampling Point Station 79 is located in Section 31 of Township ik North,

Range 6 West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the right bank, at the USGrS gage, 2.7 miles upstream from

State Highway 20 bridge, 6 miles east of Clear Lake Oaks, and 10 miles

north of Lower Lake .

Period of Record December I95I throvigh December 1959-

Water Quality Characteristics Samples of North Fork Cache Creek water

Indicate a charewiterlstically magnesium-calcium bicarbonate water that

ranges from slightly hard to very hard but consistently meets drinking

water standards for mineral content. Boron concentration usually

causes Cache Creek water to be class 2 for irrigation use and frequently

class 3. Only during extremely wet seeisons is boron found in concentrations

less than the O.5 pi»n limit for class 1 irrigation water. North Fork

Cache Creek drains an area containing numerous hot springs which have

high concentrations of borates and other mlnersJ-S which, even under

pristine conditions, woxild cause high boron in runoff from the area.

The quality of North Fork Cache Creek reflects the effects of drainage

from the springs in the area. The concentration of constituents at

this station are higher than those found in Clear Lake. During 1959

boron caused the water to be class 3 for irrigation use during ten

months of the year and class 2 during the remaining two.

Significant Water Quality Changes None

.
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PUTAH CREEK HEAR WIHTERS (STA. 8l)

Sampling Point Station 8l Is located In Section 28 of Township 8 North,

Range 2 West, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the left bank, 1 mile downstream from the USGS gage, 8.2

miles west of Winters.

Period of Record December I95I throiigh December 1959.

Water Quality Characteristics Past smalyses of samples collected at

Station 81 Indicate a water of csLLclum-magnesliun to magneslijm-calclum

bicarbonate character, slightly hard to very hard and of acceptable

mlneraQ. content for drinking water. However, because of boron, It ranges

from class 1 to class 2 for Irrigation. Runoff from highly mineralized

springs and leaching of geologic formations account for the boron In

the basin.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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Sacramento Valley Northeast Stream Unit . Several smeill stream

basins which drain the 1,1^ square miles east of the northeastern

jxDrtion of Sacramento Valley are included in this unit. These streams

originate in the Sierra Nevada sind flov along steep par£j.lel courses to

the valley floor. They have only minor tributaries and little developnent

along their route. Principal streams in the unit, from north to south,

are Antelope, Mill, Deer, Big Chico, and Butte Creeks. Annual natural

mean runoff is about l,l80,000 acre-feet.

The terrain of these basins is almost entirely mountainous with

only a few headwater valleys adaptable to irrigated agriculture. Agricultural,

livestock raising, mining, recreational, and lumbering activities sure

carried on in these basins.

There are no significant waste discharges entering streams in

this unit.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in this unit and the page on which

each is discussed*.

Page Number of

Monitoring Station Station Discussion

Antelope Creek near Red Bluff 2l8
Antelope Creek nesir mouth 220
Mill Creek near Los Molinos 222
Big Chico Creek near Chico 22k
Big Chico Creek at Chico 226
Butte Creek near Chico 228
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ANTELOPE CREEK NEAR RED BLUFF (STA. 88e)

Sampling Point Red Bluff station is located in Section 8 of Township 27

North, Range 2 West, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the right bank, approximately 3 miles east of

Highway 99E on Belle Mill Road, and 8.5 miles east of Red Bltiff.

Period of Record October 1958 through December 1959.

Water Quality Characteristics Antelope Creek water at the Red Bluff

station is bicarbonate in type with no predominant cation, soft to

slightly hard, class 1 for irrigation, and suitable for industrial and

domestic uses

.

Significant Water Quality Changes None

.
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ANTELOPE CREEK HEAR MOUTH (STA. 88c)

Sampling Point Station 88c is located in Section 17 of Township 26

North, Range 2 West, Mt. Diablo Base and Meridian. Monthly grab samples

were collected at State Highway 99E bridge, approximately 1.5 miles

above the mouth, and about 9 miles southeast of the town of Red Bluff.

Period of Record October I958 through December 1959-

Water Quality Characteristics Past analyses show the water to be

bicarbonate in type with no predominant cation, slightly hard and class 1

for irrigation. Comparison of analyses of samples of water from Antelojje

Creek near mouth with those from near Red Bluff show a minor increase

(25-100 micromhos) in most constituents. The increase in mineral concentra-

tions is attributable to irrigation return flow and minor waste entering

Anteloije Creek in the reach between these two stations.

Significemt Water Quality Changes None

.
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MILL CREEK NEAR LOS MOLINOS (STA. 88)

Sampling Point Station 88 is located in Section 9 of Township 25 North,

Range 2 West, Mt. Diablo Bsise and Meridian. Monthly grab samples were

collected frcm the right bank, below State Highway 99E bridge, about 1.5

miles north of Los Molinos.

Period of Record July 1952 through December 1959.

Water Quality Characteristics Generally the water at this station is

bicarbonate in type with sodium in excess of the other cations, drinking

water requirements for mineral content are met, hardness ranges from

soft to slightly hard, and the water is good for most industrial uses.

Boron periodically places this water in class 2 for irrigation during

periods of low flow.

Significant Water Qu8U.ity Changes During 1959 mineral concentrations

varied somewhat from maaimum-minlmum remges established during previous

years. Calcium and siilfates reached 20 ppm, chlorides 28 ppn, and boron

0.8 ppm, all representing the highest values reported during the period

of record. Silica ranged from hk to 30 ppm, representing the greatest

variation for the period of record. Surface runoff during the year was

somewhat lower than average and the smsdler amount of dilution water

available probably accounted for the increase in mineral concentrations

.

Also, the considerable use made of the water in Mill Creek for irrigated

agriculture emd related irrigation returns undoubtedly affected the

quality.
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BIG CHICO CREEK NEAR CHICO (STA. 85)

Sampling Point Station 85 Is located In Section 9 of Township 22 North,

Remge 2 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the right bank at the USGS gage, approximately 6 miles

northeast of Chico and 12.9 miles upstream from the mouth.

Period of Record July 1952 through December 1959.

Water Quality Characteristics Past records show the water to be

consistently good to excellent in quality, calcium-magnesium or magnesium-

csLLclum bicarbonate in type, class 1 for irrigation, soft to slightly

hard, and very good for domestic and industrial purposes.

Significant Water Qusility Changes None

.
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BIG CHICO CREEK AT CHICO (STA. 85a)

Sampling Point Station 85a Is located In Section 28 of Township 22

North, Range 1 East, Mt. Diablo Base and Meridian. Monthly water

samples were collected from the Rose Avenue bridge, at the Intersection

of Rose and Bldwell Avenues, In the City of Chlco.

Period of Record January 1959 through December 1959-

Water Quality Characteristics The water at Station 85a Is excellent

In quality, a bicarbonate type with calcium dominant over other cations,

class 1 for irrigation, soft to slightly hard and has a mineral content

which meets drinking water requirements

.

Significant Water Quality Changes None

.
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WATER QUALITY RANGE'
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BUTTE CREEK NEAR CHICO (STA. 8U)

Sampling Point Station 8^^ is located in Section 36 of Township 22 North,

Range 2 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the right bank at the USOS gage, 0.8 mile downstream from

Little Butte Creek, and 7-5 miles east of Chico.

Period of Record July 1952 through December 1959-

Water Quality Characteristics The character of the water at Station 8U

is generally bicarbonate with no predominant cation; however, occasionally

it changes to calciiim bicarbonate. Chemical analyses show very little

variation in quality occurs and that the water is soft, class 1 for

irrigation, meets drinking water standards, and is excellent for industrial

uses.

Significant Water Quality Changes None

.
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Feather River Basin . Feather River drainage is composed of

numerous tributaries which form a dendritic pattern on 3,7^ square

miles in the northeastern portion of the Central Valley Region. The

topography of the area is predominsmtly mountainous with only 68?

square miles classified as valley and mesa lands. The average seasonal

runoff of the Feather River Basin is U, 596, 000 acre-feet.

Feather River, the major tributary to Sacramento River, rises

in large headwater valleys located high in the Sierra Nevada. Flowing

out of these valley or meadow areas the river cascades down the steep

granitic slopes of the Sierra. In the foothills and along the vsuLley

floor the Feather River gradient gradually flattens out and at its

mouth the river is considerably stilled.

Lumbering, recreation, and livestock raising are the main

economic pursuits in the upper reaches of this basin. In the foothill

and valley area agriculture is the predominant entei^jrise

.

Log ponds, small resort areas, and communities located along

the waterway all discharge waste into the river system. The only dis-

charges of significant quantity, however, are from the Cities of Orovllle

(0.8 mgd), Gridley (X).5 mgd), Yuba City (U mgd), and Marysville (I.8 mgd)

.

Waste discharges have not created significant impairment problems in

this basin.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in this basin and the page on which

each is discussed:
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Page Number of
Monitoring Station Station DiBCusBJon

Feather River at Nlcolaua 232
Feather River near Orovllle 23U
Feather River below Shanghai Bend 236
Indlam Creek near Crescent Mills 238
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FEATHER RIVER AT NICOLAUS (STA. 20

)

Sampling Point Station 20 is situated in Section 12 of Township 12

North, Raxige 3 East, Mt . Diablo Base and Meridian. Monthly grab

samples were collected from the left bank, at the USCJS gage on Garden

Highway bridge at Nicolaus, and 2.9 miles downstream from the confluence

with Bear River.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Chemical clSLSsiflcation of past analyses

from Station 20 show the water to be cCLLcivun-magnesium bicarbonate In

character, class 1 for irrigation, soft to slightly hard, and within

drinking water standards for mineral content. There is no significant

change In water quality between upstream stations and the Nicolaus station,

indicating tributary inflow of such streams as the Yuba smd Besu: Rivers

has little effect on quality of Feather River water.

Significapt Water Quality Changes None

.

232-



WATER QUALITY RANGES
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FEATHER RIVER NEAR OROVILLE (STA. I9)

Sampling Point Station 19 Is located in Section 2 of Township I9 North,

Range h East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the left bank at the USGS gage 75 feet upstream from State

Highway 24 bridge, 2 miles downstream from the confluence of the North

and Middle Forks Feather River, and k miles northeast of Oroville.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Psist analyses show the water to be

generally calcium bicarbonate in character, class 1 for irrigation, soft,

and within mineral requirements for drinking water. Only minor chaj3ges

in the quality of this excellent water have been detected. Most constituents

have been found in slightly lower concentrations (averaging about 90 micromhos)

at Station I9 as compared to Indian Creek (Station 17d).

Significant Water Quality Changes None

.
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FEATHER RIVER BELOW SHANGHAI BEND (STA. 20a)

Sampling Point Shanghai Bend station is situated within Section 11 of

Township ik North, Range 3 East, Mt. Diablo Base and Meridian. Monthly-

grab samples were collected from the right bank, at the DWR gage 1.2

miles east of the Junction of U. S. Highway Uo Alternate and Barry Road,

and k.^ miles south of Yuba City.

Period of Record July I958 throvigh December 1959.

Water Quality Characteristics "Hie water at Station 20a is calcium to

calcium-magnesium bicarbonate in character, class 1 for irrigation,

soft, and within drinking water standards for mineral content. Comparison

of quality between Station 20a and upstream stations indicate no

significant changes in mineral concentrations.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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INDIAN CREEK NEAR CRESCENT MILLS (STA. IJd)

Sampling Point Station IJd Is located in Section 25 of Township 26

North, Range 9 East, Mt. Diablo Base and Meridian. Monthly grab

samples were collected from the center of the creek, from the Taylors-

ville Road bridge (0.7 mile upstream from the USOS gage), 1.5 miles

upsti^am from Dixie Creek and 1 mile south of Crescent Mills.

Period of Record April 1951 through December 1959-

Water Quality Cheuracteristics The water at Station 17d is calcium

bicarbonate in character, ranges from soft to moderately hard, consistently

meets mineral requirements for drinking water, and is class 1 for

irrigation

.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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Yuba-Bear Rivers Unit . The Yuba-Bear Rivers Unit Is located

on the western slope of the Sierra Nevada In the west-central portion

of the Central Valley Region. Included within the unit are about l,'+90

square miles of land ranging from rugged mountains to rolling foothills

with only about 17 square miles classified as valley and mesa. Mean

annueO. runoff of the drainage systems of the Yuba and Bear Rivers are

2,Ul5,CX)0 acre-feet and 356, OCK) acre-feet, respectively.

Developments In the unit are typical of mountainous 8u-eas

and Include ivunberlng, mining, resorts, recreational facilities, and

livestock raising.

Waste discharges frcm these activities are relatively minor

and, except for the cities of Auburn (0.6 mgd), Nevada City (0.5 mgd),

and Grass Valley (l.O mgd), do not exceed O.5 million gallons per day.

The following tabulation presents the names of stations

maintained to monitor quality of sxirface water in this wait and the

page on which each is discussed.'

Page Number of

Monitoring Station Station Discussion

Yuba River near Smartvllle 2^2

Yuba River at Marysville 2kk

Bear River near Wheatland 2k6
Bear River near mouth 2k8
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YUBA RIVER NEAR SMARTVILLE (STA. 21a)

Sampling Point Station 21a is situated in Section 20 of Township 16

North, Range 6 East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the right bank, at Highway 20 bridge k miles downstream

fran the confluence of Deer Creek, 5 miles downstream from Narrows Dam,

and 2 miles northwest of Staartville.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Antecedent data show the water at Station 21a

to be calcium bicarbonate in character, class 1 for irrigation, soft to

slightly hard, and within drinking water standards for mineral content.

Significant Water Quality Changes None

.
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YUBA RIVER AT MARYSVILLE (STA. 21

)

Sampling Point Station 21 on Yuba River Is located In Section l8 of

Township 15 North, Range k East, Mt. Diablo Base and Meridian. Monthly-

grab samples were collected from the center of the channel of flow, frcMn

Simpson Lane bridge, approximately 1 mile upstream from the confluence

with the Feather River.

Period of Record April I95I through December 1959.

Water Quality Characteristics The water in Yuba River at Station 21 i"

calcium bicarbonate in character, class 1 for irrigation, soft to

slightly hard, and within drinking water standards for mineral content.

There is no significant difference noted in the quality of water at

Station 21 and the upstream station (21a) near Smartvllle.

Significant Water Qusility Changes None

.
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WATER QUALITY RANGES
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BEAR RIVER NEAR WHEATLAND (STA. 78)

Sampling Point Station T8 Is located In Section 3 of Township 13 North,

Range 5 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the left bank, (at the USGS gage) near U. S. Highway 99E

bridge 1 mile southeast of Wheatland.

Period of Record December I95I through December 1959'

Water Quality Characteristics The water at Station T8 is calcium or

calcium-magnesium bicarbonate in character, soft to moderately hard,

consistently class 1 for irrigation and within drinking water standeirds

for mineral content.

Significant Water Quality Changes None

.
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BEAR RIVER NEAR MOUTH (STA. 20b)

Sampling Point The station near the mouth of the Besir River is located

in Section 20 of Township 13 North, Range k East, Mt. Diablo Base and

Meridian. Monthly grab samples were collected at Highway 2k (Feather

River Boulevard) at Rio Oso, approximately 2 miles upstream from the

mouth

.

Period of Record November I958 through December 1959-

Water Quality Characteristics Water at Station 20b is generally a

bicarbonate type with calcium, magnesium, and sodium eilternating as

predominant cations. The water ranges from soft to moderately hard

and meets minerauL requirements for drinking and class 1 irrigation water.

Significant Water Quality Changes Radioactivity at Station 20b during

1959 was the highest reported in the Yuba-Bear Rivers Iftiit, 13.7 ^nc/l

in May and 17.1 W^c/l in September. These values are well within safe

limits.
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American River Basin . The American River Basin drains the

southeast comer of the Sacramento River Valley Basin of the Central

Valley and covers approximately 1,9^*0 square miles of the western

slopes of the Sierra Nevada, llie basin is characterized by foothill

and mountainous terrain with elevations varying from I50 to 10,000 feet.

Valley and mesa land comprise only 20 square miles in the basin. Mean

annual runoff is estimated to be about 2,77U,000 acre-feet.

The American River Basin is favored by forest, mineral, and

recreational resources, which have all been developed for economic

return. Althoijgh -valley and mesa land comprise only about one percent

of the area, considerable orchard developnent is found in the foothills

and on the lower mountain slopes, "niese developments, along with

numerous Irrigation and municipal diversions for use in the veilley,

are the main water users in this watershed.

Impairment problems caused by the discharge of wastes are

not of a serious nature under the present regimen. Placerville Is the

only source of waste discharge in excess of O.5 mgd along the drainage

basin above the valley floor.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in this basin and the page on which

each is discussed*.

Page Number of
Monitoring Station Station Discussion

American River at Nimbus Dam 252
American River at Sacramento 2^h
American River, Middle Fork near Auburn 256
American River, South Fork near Lotus 258
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AMERICAN RIVER AT NIMBUS DAM (STA. 22a)

Sampling Point The sampling point for Station 22a Is located In

Section l6, Township 9 North, Range 7 East, Mt. Diablo Base and

Meridian. Monthly grab samples were collected from the left bank

just downstream from the fish screen at Nimbus Fish Hatchery, about

10 miles east of Sacramento.

Period of Record November 1958 through December 1959

•

Water Quality Characteristics Past analyses show the water to be a

calcivun bicaurbonate type of excellent mineral quality. From a mineral

standpoint the water is suitable for domestic use, class 1 for irrigation,

and soft with a maximum recorded hardness of kk ppm. Water quality at

Nimbus Dam station is very similar to that at Stations 22b and 22c

located upstream on the Middle Fork and South Fork, respectively.

Significant Water Quality Changes None

.
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AMERICAN RIVER AT SACRAMENTO (STA. 22)

Sampling Point Station 22 on the American River is located In Section 3,

Township 8 North, Range 5 East, Mt. Diablo Base and Meridian. Monthly-

grab samples wei^ collected at mid-stream frcMi the "H" Street bridge in

Sacramento.

Period of Record April I95I throvigh December 1959-

Water Quality Characteristics Antecedent data reveal the water to be

genereilly calcium bicarbonate in character. The mineral quality is

excellent, soft, and very similar to that at Station 22a (American River

at Nimbus Dam) . The criteria for class 1 irrigation water and minersJ.

constituents for domestic use are consistently met by water at this

station. Since 1956, when regulation of flow by Folsom Dam wsis commenced,

the quality of water has been noticeably improved and more perennially

xiniform. The maximum values for concentration of individual constituents

during the period of record all occurred prior to 1956.

Significant Water Quality Chajiges None

.
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WATER QUALITY RANGES
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AMERICAN RIVER, MIDDLE TOBK HEAR AUBURN (STA. 22b)

Sampling Point Station 22b is located in Section 6, Township 12 North,

Range 9 East, Mt. Diablo Base and Meridian. Monthly grab samples vere

collected from the left bank, adjacent to the USGS stream gaging station,

1.9 miles upstream frcsn the confluence of the American River with its

North Fork, 3.5 miles northeast of Auburn.

Period of Record July 1958 through December 1959-

Water Quality Cheiracteristics Past emalyses show the water to be

excellent in quality, ceilcium bicarbonate, with extremely low concentra-

tions of dissolved solids. During the period of record total dissolved

solids have not exceeded 72 ppm. The water consistently meets the

requirements for a class 1 irrigation supply eis well as mineral standards

for domestic use. The water is soft with a maximum recorded hardness

of 37 ppn-

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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AMERICAN RIVER, SOUTH FORK NEAR LOTUS (STA. 22c)

Sampling Point The station on South Fork American River is located in

Section 11, Township 11 North, Range 9 East, Mt. Diablo Base and Meridian.

Monthly grab samples were collected from the right bank, opjxjsite the

USGS gaging station located O.k mile downstream from the confluence of

Greenwood Creek, and 2.k miles northwest of Lotus.

Period of Record July I958 throvigh December 1959'

Water Quality Characteristics Analyses of the water show the predominant

anion to be bicarbonate and the principal cation calcium. Csilcium is not

predominant, however, since sodium and magnesium together often comprise

over 50 percent of the cations . Water at the station is of excellent

mineral quality, class 1 for irrigation, suitable for domestic use, and

soft with a maximum recorded hardness of 32 ppm.

Significant Water Quality Changes None

.
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San Joaquin River Valley (^b)

The San Joaquin River VsLLley occupies the south-central portion

of the Central Valley Region. Boimdarles of the basin are defined by

the ridge of the Sierra Nevada to the east, the divide betveen Tulare

Lake Beisin and the San Joaquin River to the south, the crest of the

Coast Range on the west and the San Joaquin Delta and Mokelumne River

Basin to the north. Average east-west width of the basin is 130 miles.

About 11,792 square miles, of which 7,993 square miles are mountainous

and foothills, are included in the drainage basin.

Between the alluvial fans and foothills of the Coast and Sierra

Mountains lies the broad, level San Joaquin Valley. The 95 percent of

the land in the San Joaquin Valley is classified as valley and mesa area.

The main valley floor contains about 3,670 square miles of fertile

agricviltural lands with elevations varying from almost sea level in the

lower end to about 300 feet at the base of the foothills.

There are no major streams draining the relatively barren

foothills and mountains to the west. Major streams, all of which arise

in the Sierra Nevada to the east Include the Stanislaus, Fresno, Chowchllla,

Merced, and Tuolumne Rivers. These rivers drain nagged, mountainous

terrain with elevations often exceeding 10,000 feet.

Natural mean seasonal surface runoff in the San Joaquin River

Valley is estimated to be 6,385,000 acre-feet. Eighteen sampling stations

are being monitored to provide a continuing check on the quality of surface

water resources in the San Joaquin River Valley. Monitored stream basins

with the number of stations in parentheses are as follows:
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San Joaquin River Unit (8)
Fresno River Basin (l)

Chowchilla River and Bear Creek Unit (2)
Merced River Basin (2)

Tuolumne River Beiain (3)
Stanislaus River Basin (2)
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San Joaquin River Unit . The San Joaquin River Unit includes

the following thi^e watersheds: (l) slLI land below the Sierra Nevada

foothill line to the east, (2) drinage basins of minor tributary streams

and the valley floor to the west, (3) the headwaters of the San Joaquin

River. Valley and mesa lands in the unit include 3,855 square miles,

with over 95 percent of these on the floor of the San Joaquin VsLLley.

Mountains €uid foothills comprise 10,679 square miles, with over 60

percent of these lands located in the Coast Range. Mean seasonal runoff

from the unit is 3,26U,500 acre-feet.

The topography of the unit is highly variable. The west

side terrain is hilly, generally rolling, with elevations varying from

about 500 feet to slightly over 3,000 feet above sea level. The valley

floor is comparatively level, marred only by stream channels or

draws. In contrast, the San Joaquin River Basin in the Sierra Nevada

is extremely rugged and drains areas with elevations in excess of 10,000

feet.

Economic activities in the \mit are dominated by agriculture,

but mining, natural gas, lumber production, livestock raising, and

light industry all have a role. Agriculture, however, is by far the

largest user of water resources

.

Wastes of significant magnitude are discharged from several

communities and industries in the unit. Controls have been established

to prevent these wastes from becoming major impairment problems.

However, irrigation return flows pose a threat to water quality in the

San Joaquin River. Major wastes discharging into this river imit are

listed in the following tabulation:
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city of Fresno 30.0 mgd
City of Turlock 3.3 mgd
City of Oakdale 1.0 mgd
City of Modesto 6.7 n«d
Lee Paper Company I.5 mgd
Castle Air Force Base 0.6 n^d
City of Chowchllla 0.5 mgd
City of Los Bemos I.5 mgd
City of Atwater 2.5 ragd

City of Merced 10.0 mgd

Seven surface water quality monitoring stations are maintained

In this unit. The following tabulation presents the names of the monitoring

stations and the page on which each Is discussed:

Page Number of
Monitoring Station Station Discussion

San Joaq;in River at Friant 26'*

San Joaquin River near Mendota 266
San Joaquin River at Fremont Ford Bridge 268
San Joaquin River at Hills Ferry Bridge 270
San Joaquin River near Grayson 272
San Joaquin River at Maze Road Bridge 27^
San Joaquin River near Vernalls 276
Seat Slough at San Luis Ranch 278
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SAN JOAQUIN RIVER AT FRIANT (STA. 2k)

Sampling Point Station 2k is the most upstream monitoring station on

the San Joaquin River. It is located in Section J, Township 11 South,

Range 21 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the left bank (lOO feet downstream from the USGS gage

house), about 2 miles downstream from Friant Dam, 0.5 mile west of Friant.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Water from the Saji Joaquin River at the

Friant station generally exhibits a calcium-sodium bicarbonate characteristic,

The mineral quality is excellent with a maximum recorded total dissolved

solid concentration of l6^ ppm. The water is soft, consistently meets

the mineral criteria for drinking water and is class 1 for irrigation.

Significant Water Quality Changes None

.
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SAN JOAQUIN RIVER NEAR MENDOTA (STA. 25)

Sampling Point Mendota station is located in Section 7, Township 13

South, Range 15 East, Mt. Diablo Base and Meridian. Monthly grab

samples were collected from the left bsink, at the foot of the USOS gage

house, 2.5 miles downstream from Mendota Dam and U miles north of

Mendota.

Period of Record April 1951 through December 1959.

Water Quality Characteristics Inasmuch as most of the water impounded

by Mendota Dam is imported from the Sacramento-San Joaquin Delta via

the Delta-Mendota Canal, water at the station is not necessarily

representative of the natural quality of the San Joaquin River. Water

from this station exhibits no consistent predcaninance of any specific cation

or anion. PrincipeO. cations are sodiixm and calcium, while bicarbonate

axid chloride are the major euiions. Beised on mineral concentrations,

the water is good to excellent, is stiitable for dcanestic use, aind ranges

from soft to very hard.

Significant Water Quality Changes During Aiogust 1959, for the first

time since sampling was commenced, the water at this station was class 2

for irrigation. Electrical conductivity, percent sodium, and concentrations

of sodium and. chloride also established new record maximums. Delta-

Mendota Canal water near Mendota wets a class 2 irrigation supply during

August 1959> which probably accounted for the poor quality at this

station at this time.
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SM JOAQUIN RIVER AT FREMONT FORD BRIDGE (STA. 25c)

Sampling Point Station 25c Is located In Section 2k of Township 7

South, Raiige 9 East, Mt. Diablo Base smd Meridian. Monthly grab samples

were collected from the center of the channel of flow, from Fremont

Ford highway bridge, 2.1 miles downstream from Salt Slough, U.5 miles

west of Stevinson, and 6.7 miles upstream from the Merced River.

Period of Record July 1955 through December 1959.

Water Quality Characteristics Water at Station 25c ranges from sodium

chloride to sodiiim-calciiom chloride-sulfate in character. Chloride and

sulfate concentrations frequently exceed the recommended limit for

domestic use. Chlorides, boron and dissolved solids are normally in

concentrations sufficient to cause the water to be class 2 or 3 for

irrigation. The poor quality water is attributable to ground water

accretions and drainage flows tributary to the Sam Joaquin River between

Station 25 near Mendota Pool and Station 25c at Fremont Ford Bridge.

These degrading influences cause a significant increase (on the order

of 950 micromhos) in the concentration of dissolved minerals between

the two stations.

Significant Water Quality Changes None

.
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SAN JOAQUIN RIVER AT HILLS FERRY BRIDGfE (STA. 25b)

Sampling Point Station 25b Is located In Section 3 of Township 7 South,

Range 9 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected frcan the left bank at Hills Ferry Bridge, 300 feet downstream

from the Merced River and 3-5 miles northeast of Newman.

Period of Record October I958 thro\agh December 1959-

Water Quality Characteristics The water is sodium chloride-siolfate in

character and very hard. Concentrations of dissolved solids, chlorides,

and boron cause the water to be class 2 for irrigation. Dissolved solids

and chlorides frequently exceed the recommended limits for domestic use.

The quality of water at this station is not significantly different frcsn

that at the next upstream station, Fremont Ford Bridge (Station 25c).

Significant Water Quality Changes None

.
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SAN JOAQUIN RIVER NEAR GRAYSON (STA. 26)

Sampling Point The location of the Grayson monitoring station Is vlthln

Section 2k, Township h South, Range 7 East, Mt. Diablo Base and Meridian.

Monthly grab samples were collected from the left bank, adjacent to

Laird Sloiigh Bridge, and 2 miles northeast of Westley.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Water at Station 26 varies widely both

In quality and charaxjter. Ihe water Is predcMnlnantly a sodium chloride

type, however, calcium often constitutes a significant portion of the

cations, and bicarbonate at times is the predomlnemt anion. The water

ranges frcan class 1 to class 2 for irrigation; the concentration of

chloride at times exceeds the recommended limits for domestic use;

total hardness ranges from soft to very hard. Conductivity ranges

from 500 to over 1,000 micromhos higher at this station than at the

Mendota station, about 65 miles upstream. Irrigation ret\irns, effluent

ground water, and waste discharges have caused minersil concentrations

to increase along this reach of the river.

Significant Water Quality Changes In 1959 concentrations of one or more

minersLls exceeded class 1 irrigation limits in samples collected at the

Grayson station. The extremely poor queility at the station was attributed

to the low flows in San Joaquin River which afforded only minor dilution

to poor quality drainage waters.
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SAN JOAQUIN RIVER AT MAZE ROAD BRIDGE (STA. 26a)

Sampling Point Station 26a is located in Section 29, Township 3 South,

Range 7 East, Mt. Diablo Base and Meridiain. Monthly grab samples were

collected from the left bajik, 50 feet upstream from El Solyo Ranch

irrigation intake and about 300 feet from Maze Road Bridge. Samples from

the station were collected by personnel working for the City of Sam

Francisco, an interested and cooperating agency in this progrsun.

Period of Record April 1951 through December 1959.

Water Qusility Characteristics Water at Maze Road Bridge is normally

sodium chloride in type, ranging from soft to very hard, and generally

meeting mineral standards for domestic use. Although water at the station

ranges from class 1 to class 2 for Irrigation, the mineral quality is

considerably better (averaging about 350 micromhos) than at Station 26

near Grayson, located about 11 miles upstream. The improvement in

quality reflects the influence of tributary Tuolumne River water, which

enters the San Joaquin River between these two stations

.

Significant Water Quality Changes During 1959, water samples from the

station contained mineral concentrations which exceeded the maximum of

record. The water was class 2 for irrigation during May through October.

Chloride concentrations in July and September exceeded 250 ppm, the

recommended limit for drinking water. Impairment of quality at Station 26a

was attributed to low flow conditions not affording enough dilution

for poor quality drainage and effluent ground waters entering the river.
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SAN JOAQUIN RIVER NEAR VERNALIS (STA. 2?)

Sanrpllng Point Station 27 Is located In Section 13 of Township 3

South, Range 6 East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the center of flow, from Durham Ferry highway bridge,

3 miles downstream from the Stanislaus River, 3.U miles northeast of

VemsLLls

.

Period of Record April 1951 through December 1959.

Water Quality Characteristics The water at Station 27 is generally

sodium chloride to sodium chloride-bicarbonate in character and moderately

hard to very hard. Chlorides and dissolved solids occasionally exceed

the recommended maximum for domestic use and frequently cause the water

to be class 2 for irrigation. A decrease (about I50 micronhos) in the

concentration of most mineral constituents is noted between Station 26a

at Maze Road Bridge and Station 27 at Vernalis. The improvement in

quality between these two stations is attributable to the dilution caused

by the excellent quality tributary inflow of the Stanislaus River.

Significant Water Quality Changes Maximum values for the period of

record for conductivity, calcium, sodium, potassium, bicarbonate, dissolved

solids, percent sodium, and hardness were i-ejKJrted during the latter

part of 1959. The majcimums were not, however, sufficient to seriously

impair the quality of the water at this point.

-276-



WATER QUALITY RANOES

TISS-

fmrxs pv BUUea

C«rtoo«i» (063)

Clllarld* (Cl)
llU->t« (K>])
n.orld. (r)

113m

TDtAl <n*«>lT«l aoUda Is pvt* ptr Ulloo

IMal
OOCA

CaOO) la pvt« pv KlUla

Colifora la aost probttbla HHJ

fUttloActlTlty la alcro-alcro
UiKlTwJ alpha
SoUa alpha
DUaolrad twta
SeUd hf

WATER QUALITY VARIATIONS

iirrMii;iiiiiiiiiiii:;iiiiH,iii,i, ,,:illilill!i;iiii

80,000

18.00c

I
16.00C

i».o

It, 000

8,000

6.000

fj

-7? T T' r

I9SZ T '»^3 I

-J

SAN JOAQUIN RIVER NEAR VERNALI5 STA 27)



SALT SLOUGH AT SAN LUIS RANCH (STA. 92a)

Sampling Point Station 92a is located in Section 7 of Township 9 South,

Range 11 East, Mt. Diablo Bsise eind Meridian. Monthly grab samples were

collected from the center of the channel of flow, from a bridge about 8

miles north of Los Banos, at San Luis Ranch.

Period of Record November 1958 through December 1959.

Water Quality Characteristics Water of the slough is generally sodiiom

chloride in character, very hard, and class 2 for irrigation. Dissolved

solids, chlorides, and sulfates ususully exceed the recommended limits

for domestic use. During winter months, storm and surface drainage and

ground water accretions supply the preponderance of flow and cause high

electrical conductivity on the order of 2,000 micromhos. However, during

the irrigation season, return waters (averaging about 1,000 micromhos)

contribute significant quantities of flow to the slough and frequently

dilute the concentrations of most dissolved mire rals to within the

limits recommended for domestic use.

Significant Water Qusdity Changes None

.
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Fresno River Basin . The Fresno River Basin drains a portion

of the lower western slope of the Sierra Nevada in Madera Co\mty. The

Fresno River rises at an elevation of about 7,000 feet and flows westerly

into the San Joaquin Valley floor. Natural, runoff vsiries from little

or no flow in later summer, to flash floods during the rainy sesison,

averaging about 103,000 acre-feet annually.

In the river basin, above the valley floor, only k square miles

out of 270 are classified as valley or mesa lands . Development is limited

to livestock raising and recreation.

There are no significant waste discharges entering the basin.

A surface water sampling station is maintained on the Fresno River near

Daulton to monitor quality of runoff.
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FRESNO RIVER NEAR DAULTON (STA. 113)

Sampling Point The Daiilton station is located in Section 3, Township 10

South, Range 19 East, Mt. Diablo Base and Meridian. Monthly grab

samples were collected at mid-stream from Hensley Bridge, about 1.6

miles upstream from USGfS gaging station, and about 5 •3 miles southeast

of Daulton.

Period of Record January 1958 through December 1959-

Water Quality Characteristics Past analyses show Fresno River water

to be calciiun-sodium bicarbonate-chloride in character, soft to slightly

hard, class 1 for irrigation, and that the water meets the criteria for

domestic use.

Significant Water Quality Changes None

.
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Chovchilla River and Bear Creek Unit . The Chowchilla River

drains about 238 square miles of the lower slopes of the Sierra Nevada

In Madera and Mariposa Counties. Bear Creek drains the foothills in

western Merced and eastern Mariijosa Co\inty. The Chowchilla River Basin

heis a mean annual runoff of about 91,300 acre-feet. Information is not

available on the mean annual runoff frcan Bear Creek Basin.

Topography in these two basins, above the valley floor, is

mostly rolling foothills, "nie Chowchilla River headwaters are at about

6,000 feet in a fairly well forested terrain. Groimd covering changes

with elevation from forest to reinge grass and a scattering of scrub trees

and brush in the foothills. Livestock raising is the only significant

use made of the foothill areeis in the unit. Only minor quantities of

waste enter these streams and there is no discernible water quality

impairment problems in the unit.

The following tabulation presents the names of stations

maintained to monitor quality of surface water in this unit and the

page on which each is discussed:

Page Number of
Monitoring Station Station Discussion

Chowchilla River at Buchanan Dam Site 286
Bear Creek at Merced 288
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CHOWCHILLA RIVER AT BUCHANAN DAM SITE (STA. lilt)

Sampling Point Station llU is located in Section 22, Township 8 South,

Range l8 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the left bank, at a USGS gage located about U.3 miles

west of Raymond.

Period of Record January I958 through December 1959-

Water Queility Characteristics Water in the stream is a mixed calciiom-

sodium bicarbonate-chloride type from January through June . The stream

is usucLLly dry through the summer. When flow starts again in October,

the water is a mixed sodium-cedeium chloride type. The water is

normally class 1 for irrigation and occasionally class 2 due to high

chloride concentrations. Water in Chowchilla River ranges from soft to

very hard, limiting it for domestic and industrial uses.

Significant Water Quality Changes During November 1959j chldrides reached

190 ppm, the maximum value of record. Runoff from the basin was extremely

small during the late months of 1959. The lack of dilution water afforded

by the resultant low flow probably accounted for the high concentration

of chlorides.



WATER QUALITY RANGES
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BEAR CREEK AT MERCED (STA. Ilia)

Sampling Point The station Is located in Section 2k, Tovnship 7 South,

Range 13 East, Mt. Diablo Baae and Meridian. Monthly grab samples were

collected from State Highway 99 bridge at the north end of Merced.

Period of Record October I958 through December 1959-

Water Quality Characteristics The water is a mixed csLLcium-magnesium

bicarbonate type, low in concentrations of dissolved solids, and of

excellent mineral quality for most beneficial uses. However, hardness

ranges from soft to moderately hard, limiting it for domestic and

industrial uses.

Significant Water Quality Changes None

.
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Merced River Beisin . Merced River drains a watershed area of

about 1,035 square miles in Mariposa and Merced Counties. Ihe river

originates at an elevation of 11,000 feet in the Sierra Nevada and drops

to about ^400 feet as it flows out of the foothills into San Joaquin

Valley. From its headwater the river flows almost due westward 135 miles

to its mouth on the San Joaquin River. Mean annual runoff from the

basin is estimated to be 1,027,000 acre-feet. Snowmelt sustains flow

in the Merced River throughout most of the summer.

Terrain in the basin is very rugged at the headwaters, and

steep canyon walls comprise a large portion of the watershed along the

river. Yosemite Valley is the major attraction in this basin and

development is primarily based on the tourist trade attracted by the

scenic and geologic wonders of the valley. Lumbering, mining, livestock

raising, and recreationsQ. services comprise the balance of significant

economic pursuits in the basin.

Waste discharges entering the Merced River system are insignificant

in volume and do not create impairment problems.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in this basin and the i)age on which

each is discussed:

Page Number of

Monitoring Station Station Discussion

Merced River below Exchequer Dam 292

Merced River near Stevlnson 29U
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MERCED RIVER BELOW EXCHEQUER DAM (STA. 32a)

Sampling Point Exchequer Dam station is located in Section lU, Township k

South, Range 15 East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the right bank, at the USGS gage house, 0.5 mile

downstream from Exchequer Dam and 5 miles northeast of Merced Falls.

Period of Record April 1951 through December 1959-

Water Quality Characteristics The water is calcium bicarbonate in

character, soft to slightly hard, and of excellent mineral quality for

nearly all beneficial uses. The quality of water at Station 32a reflects

the amount of runoff in the stream; in a low water year, conductivity

ranges from 25 to 250 micromhos, and in a wet water year, conductivity

ranges from 20 to 110 micromhos.

Significant Water Quality Changes None

.
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MERCED RIVER NEAR STEVINSON (STA. 32)

Sampling Point Station 32 is located in Section 36, Township 6 South,

Range 9 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the right bank (lOO feet upstream from a USGS gage),

about 6 miles northwest of Stevinson.

Period of Record April I95I thro\igh December 1959-

Water Quality Characteristics Water in the river near Stevinson is a

mixed calcium-magnesium bicarbonate type, slightly hard and of excellent

mineral quality for nearly all beneficial uses. Comparison of mineral

quality of water at Station 32 with that at Merced River below Exchequer

Dam (station 32a) reveal a proportionately large increase (about 200

micromhos) in dissolved solids. However, quality of water is still

excellent at both stations

.

significant Water Quality Changes None

.
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Tuolumne River Beialn . Tuolumne River Basin contains approximately

1,51*0 square miles on the western slopes of the Sierra Nevada in the

east-centred portion of the Central Valley Region. Headwaters derive from

glacial lakes high in the mountains, from where the stream flows south-

westerly for 150 miles to its junction with the San Joaquin River. Average

annueJ. discharge of Tuolumne River Basin is estimated to be 1,900,000

acre-feet

.

Above the San Joaquin Valley floor the terrain of the basin is

classified as mountainous-foothill area. The upper portion drains a

few meadows and plateaus, but the river soon drops into a steep canyon

and flows through a gorge for a distance of about 80 miles. Elevation

varies from 3OO feet at the foothill line to over 13,000 feet at the

crest of the Sierra Nevada.

Economic developnents in the basin axe typical of mountainous

arests and include resort aresis, lumbering, mining, livestock raising,

and recreationeil facilities.

Numerous wastes from individual domestic, lumbermill, and

resort developments, discharge into the Tuolumne watershed. These

waste discharges are minor in quantity and have not caused significant

impairment problems.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in this basin and the page on which

eeich is discussed:

Page Number of

Monitoring Station Station Discussion

Tuolumne River below Don Pedro Dam 298

Tuolmmie River at Hickman-Waterford Bridge 300

Tuolumne River at Tuolumne City 302
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TUOLUMNE RIVER BELOW DON PEDRO DAM (STA. 31a)

Sampling Point Don Pedro Dam station is located in Section 3, Township 3

South, Range ik East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the left bank, about one-quarter mile downstream

from the dam and approximately 5 miles upstream from La Grange.

Period of Record April 1951 through December 1959.

Water Quality Characteristics Analyses show the water to be calcium

bicarbonate in character, excellent in mineral quality, soft, and

suitable for eill beneficial uses.

Significant Water Quality Changes None

.
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TUOLUMNE RIVER AT HICKMAN-WATERFORD BRIDGE (STA. 30)

Sampling Point The station is located within Section 3U, Township 3

South, Range 11 East, Mt. Diablo Base and Meridian. Monthly grab

samples were teiken from Hickman-Waterford Bridge about one-half mile

south of Waterford.

Period of Record April I95I through December 1959-

Water Quality Characteristics The water is a mixed calclxam-sodium-

magnesium bicarbonate type during most of the year. During the summer

months when the flow in the river is low due to upstream diversion for

irrigation, the river becomes sodium chloride in character. Tuolumne

River is class 1 for irrigation, soft to moderately hard, and suitable

for nearly all beneficial uses. A source of water quality degradation

is abandoned flowing gas wells which discharge saline water into the

river along the reach in the valley floor east of the station. Degrada-

tion from the saline well water is apparent during low flow periods

when less dilution water is available. Station 30 is located approximately

25 miles downstream from Don Pedro Dam (Station 31a) . Comparison of

quality at these two stations show a considerable increase (from about 50

to U50 micromhos) in mineral concentrations at the downstream station.

Significant Water Quality Changes None

.
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TUOLUMNE RIVER AT TUOLUMNE CITY (STA. 31

)

Sampling Point Tuolumne City station Is located In Section J, Township h

Souths Range 8 East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from Shlloh Road bridge, about 8 miles west of Modesto.

Period of Record April 1951 through December 1959.

Water Quality Characteristics Antecedent data show the water is predominantly

a sodium-calciiom chloride type changing to sodiiim chloride type during

the summer months. Tuolumne River water occasionally becomes class 2 for

irrigation due to em excess of chloride concentration. Hardness reinges

from slightly hard to very hard, limiting its beneficial uses. The

City of Modesto discharges treated sewage into the river approximately 8

miles upstream from Station 31. No detectable change in quality has

been noted at this station that can be attributed to the Modesto waste

discharges.

Significant Water Quality Changes During 1959, the mineral concentrations

observed at the station were the highest of record. Daring seven months,

April through October 1959, conductivity exceeded 790 micromhos and

reached a maximum of 1,030 micromhos in October. The poor quality was

probably a result of the lack of dilution waters caused by the low runoff

conditions experienced in 1959'
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Stanislaus River Basin . The Stanislaus River drains a narrow

basin on the western slope of the Sierra Nevada in northeastern San

Joaquin River Basin. Enclosed within the boundaries of the watershed are

983 square miles of mountains and foothills. The drainage basin slopes

westward, frcm an elevation of over 10,000 feet at the crest of the

Sierra Nevada, to about 20 feet at its confluence with the San Joaquin

River. Mean annual runoff of the Stanislaus River is about 1,210,000

acre -feet.

Extremely rugged topography, which includes bare granite peajcs

and steep canyons, limit development along the upper reaches of the

basin. At lower elevations, the ridges Eind valleys are covered with

timber which have promoted lumbering operations, while the foothills

provide grazing land suitable for livestock raising. Other commerical

pursuits are generally associated with recreation, mining activities,

or catering to the tourist trade attracted by the scenery and colorful

history of this area.

Waste discharges enter the drainage basin in small volumes.

There has been no serious impairment of water quality caused by these

small waste discharges.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in this basin and the page on which

each is discussed:

Page Number of
Monitoring Station Station Discussion

Stanislaus River below Tulloch Dam 306
Stanislaus River near mouth 308
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STANISLAUS RIVER BELCM TULLOCH DAM (STA. 29a)

Sampling Point The Tulloch Dam station is located vithin Section 1,

Township 1 South, Range 12 East, Mt. Diablo Base and Meridian. The

monthly water samples were collected downstream from Tulloch Dam and

approximately 6 miles northeast of Knights Ferry.

Period of Record July I956 through December 1959.

Water Queility Characteristics Past anedyses show the water to be

calcium-magnesium bicarbonate in character, soft, excellent in mineral

quality and suitable for all beneficial uses. Quality of water at the

station does not vary significsuitly, even with wide fluctuations in flow,

indicating that regulation by upstream water resources developments

apparently stabilizes mineral concentrations

,

Significant Water Quality Changes None

.
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STANISLAUS RIVER NEAR MOUTH (STA. 29)

Sampling Point Station 29 is located in Section 17, Township 3 South,

Range 7 East, Mt. Diablo Base and Meridiem. Monthly grab samples were

collected from the right bank, at the foot of a DWR gage house, about

1 mile above the Junction of the Stanislaus River with the San Joaquin

River and about 9 miles south of Manteca.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Antecedent data show the water to be a

mixed calcium-magnesium bicarbonate type, soft to moderately hard, and

excellent in mineral quality for nearly all beneficial uses. Mineral

concentrations in water at the Stanislaus River mouth station are about

50 percent higher (^tO to 250 micromhos) than those foimd at the upstream

station at Tulloch Dam. This mineral pickup is attributed to tributary

drainage and waste discharges.

Significant Water Quality Changes None

.
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Sacramento-SsLn Joaquin Delta Drainage (^c)

The Sacramento-San Joaquin Delta comprises the central jxjrtlon

of the great Central Valley Basin. The drainage area extends north to

the City of Sacramento, south to the vicinity of Vemalls, east to the

crest of the Sierra Nevada Range and west to Carqulnez Straits, "nie

watersheds of the Calavereis, Cosvunnes and Mokelumne Rivers are Included

in the area. Major streams entering the delta area include the Sacramento

River from the north, the San Joaquin River from the south and the

Calaveras, Cosumnes and Mokeliimne Rivers from the east. The Sacramento-

San Joaquin Delta Drainage comprises approximately ^+,15^ squetre miles,

approximately 2,390 square miles of which are classified as mountain and

foothill terrain.

A broad gentle-sloping plain, cut into Islands by numerous

waterways, lies between the foothills on the east and Carqulnez Straits

on the west. This fertile agricultural land comprises an area of l,l6k

square miles and is referred to as the Sacramento-San Joaquin Delta.

Prominent uses of water in the delta include irrigation, power

development, salinity control, export under operation of the Central

Valley Project and East Bay Municipal Utility District, and water associated

recreation. Many varied indvs tries are located in the western end

of the delta and depend upon the river for a source of process and cooling

waters

.

Twenty- four sampling stations are being monitored to obtain

Information and to provide a continuing check on quality of surface water

resources in the delta. Monitored basins with the number of sampling

stations in parentheses are as follows:

Sacramento-San Joaquin Delta (l8)

Cosumnes River Basin (2)

Mokelumne River Basin (2)

Calaveras River Basin (2)
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Sacramento-San Joaquin Delta . T^e central delta area compriaes

over 50 Islajids and tracts reclaimed, since I852, from former tule swamps

and overflow lamds . Included in the area are about U69,000 acres lying

generally below an elevation of five feet above sea level. A survey in

1955 determined that approximately 386,000 acres were agricultural emd

83,000 acres nonagricultural . Acreage classified nonagrlcultural included

approximately U2,000 acres of water surface made up of three major flooded

areas and a maze of interconnected waterways.

The interest of many public agencies in the water quality of

the delta prompted the planning and organization of a water quality

surveillance program and the establishment of a large number of monitoring

stations on the maze of rivers, canals, and sloughs making up the water

channels in the delta. The escaping of poor quality water trapped in

the more or less deadend portions of the delta channels when heavy drafts

at the Central Valley Project pumping plants induce movement, and the

effect of Irrigation and drainage practices, have caused considerable

concern in the past.

The quality of water in the delta area is influenced primarily

by five factors: (a) the tidal motivated incursion of saline water

from Suisun Bay and the Pacific Ocean into the delta, (b) flow conditions

in streams tributary to the delta, (c) Central Valley Project diversions

to delta upland areas, (d) irrigation diversions to and return flows from

the many irrigated islands in the delta area, and (e) accretions from

ground water acquifers in the delta.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in the delta and the page on which

each is discussed:
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Page Number of

Monitoring Station Station Discussion

Llndsey Slough near Rio Vista 31U
Sacramento River at Rio Vista 316
Delta Cross Channel near Walnut Grove 318
Little Potato Slough at Terminous 320

San Joaquin River at Mossdale Bridge 322
San Joaquin River at Garwood Bridge 32^+

San Joaquin River at Antioch 326
Stockton Ship Channel on Rindge Island 328
Old River near Tracy 330

Old River at Clifton Court Ferry 332
Old River at Orwood Bridge 33**-

Old River at Mandeville Island 336
Grant Line Canal at Tracy Road Bridge 338
Delta-Mendota Canal near Tracy 3^
Delta-Mendota Canal near Mendota 3^2

Italian Slough near Mouth 3^^

Indian Slough near Brentwood 3^
Rock Slough near Knightsen 3^
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LmrSEY SLOUGH NEAR RIO VISTA (STA. 110

)

Sampling Point Lindsey Slough station is located in Section 25, Town-

ship 5 North, Range 2 West, Mt. Diablo Base and Meridian. Monthly grab

samples ajre taken from the boat landing on the right bank at California

Packing Corporation's Montezuma Ranch headquarters, and about 6 miles

north of Rio Vista.

Period of Record October 1952 through December 1959-

Water Quality Chareuiteristics The water is a complex calcium-magnesium-

sodium bicarbonate type, low in mineral content and well suited for

domestic, industrial and class 1 irrigation uses. Because tidal oscilla-

tions and pumping maintain a nearly constant flow through the slough,

the water quality at this station has remained fairly consistent throughout

the period of record and generally reflects the quality of the Sacramento

River at Rio Vista (Station l6)

.

Significant Water Quality Changes None

.
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SACRAMENTO RIVER AT RIO VISTA (STA. l6)

Sampling Point Station l6 is located in Section 31, Township k North,

Range 3 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from a pier on the right bsmk at the U. S. Department of Army-

installation located about 1.0 mile south of Rio Vista.

Period of Record April 1951 through December 1959.

Water Qusility Charetcteristics Antecedent data reveal the water to be

a mixed calcium-magnesiim-sodium bicarbonate type, soft to slightly hard,

and generally within mineral requirements for domestic and class 1

irrigation use.

Significant Water Quality Changes None

.
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DELTA CROSS CHAHNEL NEAR WALMUT GROVE (STA. 98)

Sampling Point Station 98 Is located In Section 35, To%m8hlp 5 North,

Range k East, Mt. Diablo Base and Meridian. 'Hie monthly water samples

were collected on the left beuik about 0.2 mile downstream from the

control gates when the gates are open, or frcm the Wsilnut Grove bridge

over the Sacramento River when the gates are closed.

Period of Record September 1952 through December 1959.

Water Quality Characteristics The Delta Cross Channel Is a unit of the

Central Valley Project and Is comprised of artificial and natural channels

used to divert water from the Sacramento River ne€u- Walnut Grove. The

diverted water flows through various channels of the delta to the intake

of the Tracy pumping plant. The water at this station is csJ.cium-magnesium

bicarbonate in character, soft to slightly hard, and generally within

accepted mineral limits for domestic and class 1 irrigation use.

Significant Water Quality Changes None

.
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LITTLE POTATO SLOUGH AT TERMINOUS (STA. 99)

Sampling Point Station 99 is located in Section I3, Township 3 North,

Reuige k East, Mt. Diablo Base and Meridian. Monthly grab samples were

taken from a boat dock on the east bank, about 250 feet north of State

Highway 12 bridge.

Period of Record September 1952 through December 1959.

Water Quality Characteristics Antecedent data reveal the water to be a

complex calcium-magnesium-sodium bicarbonate type of excellent mineral

quality, slightly hard to moderately hard, class 1 for irrigation emd

suitable for domestic uses.

Significant Water Quality Changes None

.
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SAN JOAQUIN RIVER AT MOSSDALE BRIDGE (STA. 102)

Sampling Point Station 102 is located in Section k, Township 2 South,

Range 6 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from a boat landing on the left bank, Just downstream from

Mossdale Bridge on U. S. Highway 50, about 12 miles south of Stockton

and 7 miles northeast of Tracy.

Period of Record September 1952 throiogh December 1959-

Water Quality Characteristics Water at the station is predominantly a

sodium chloride type, moderately hard to very hard, and not recommended

for domestic and some industrial uses. During the summer months the

concentration of dissolved solids is often sufficiently high to place

the water in class 2 for irrigation. The quality of water at this

station is influenced by tidal action, fresh water inflow to the delta,

irrigation diversions and return flows, and ground water accretions.

Wide seasonal variations in quality are characteristics of the water

at Station 102.

Significant Water Quality Changes The 1959 water year was considerably

below normal and the quality of water reflected the effects of low flow

conditions. During 1959, the maximum values for conductivity and chlorides

occurred in August, 1,110 micromhos and 232 ppm, respectively. The

conductivity value of 1,110 microinho* is the maximum of record at this

station and represents a significant increase over the 1958 maximum of

793 micromhos. Because of conductivity and chlorides the water was

class 2 for irrigation from May to October 1959

.
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SAN JOAQUIN RIVER AT GARWOOD BRIDGE (STA. 101

)

Sampling Point "nie station is located in Section l6. Township 1 North,

Reinge 6 East, Mt. Diablo Base and Meridian. Monthly grah samples were

collected from a boat landing on the left bank, upstream from State

Highway k bridge and approximately h miles west of Stockton.

Period of Record September 1952 through December 1959

•

Water Quality Characteristics Water at Station 101 is predominantly

sodium chloride in character, moderately hard, class 1 for irrigation

and suitable for domestic use . Ansdyses of samples collected at this

station indicate Sacramento River water, which traverses the delta

through the many interconnected channels, and water fron other streams

tributary to the delta, significantly affects the quality of San Joaquin

River at Garwood Bridge. Quality of water generally improves at the

Garwood Bridge station (averaging about 250 micromhos) when mineral

concentrations are ccsnpared to the next upstream station at Mossdale

Bridge

.

Significant Water Quality Cheuiges None

.
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SAN JOAQUIN RIVER AT ANTIOCH (STA. 28)

Sampling Point The Antioch station is located in Section l8, Township 2

North, Range 2 East, Mt. Diablo Base and Meridian. Monthly water samples

were collected from the left bank at old Antioch Water Works pier, Fulton

Shipyard Road, near the northeast city limits of Antioch.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Queility of water at Station 28 is affected

by sea-water incursion from San Fremcisco Bay. During the svimmer and

fall months when outflow from the delta is insufficient to repel sea-

water incursion, the water is sodium chloride in character, poor in

quality, class 3 for irrigation and unsuitable for nearly adl domestic

and industrisJ. uses. In the winter and spring, when river outflow from

the delta increases, the water is sodium bicarbonate in chsiracter,

excellent in quality, class 1 for irrigation, and within mineral quality

requirements for domestic use

.

Significant Water Quality Changes During 1959, analyses showed quality

of water at the Antioch station was generally poorer from May through

December than in previous years of record. In the first four months of

1959, conductivity did not exceed 500 micronhosj however, in May and June

it increased to about 1,000 micromhos, and during the remaining six

months conductivity was in excess of 1,500 micromhos with a maximum of

6,010 micromhos occurring in July. The high specific conductance of

water at Antioch, in 1959, is attributable to the low outflow from

the delta. Low outflow resulted from the considerably below normal

precipitation over much of the drainage area tributary to the delta.
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STOCKTON SHIP CHANNEL ON RINDGE ISLAND (STA. lOO)

Sainpllng Point Stockton Ship Channel station is located in Section 27,

Township 2 North, Range 5 East, Mt. Diablo Base and Meridian. Monthly

grab samples were collected frcmi a boat landing on the right bank of

the ship channel, at the southeast comer of Rindge Tract, and near the

J\mction of Fourteen Mile Slough.

Period of Record September 1952 through December 1959.

Water Quality Characteristics Antecedent data show the water to be

predcaninantly sodium chloride in character during the winter months,

changing to sodium bicarbonate during the summer months. The water is

normally well within the limits for class 1 irrigation and domestic uses,

and is in the moderately hard range.

Significsmt Water Quality Changes None

.
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OLD RIVER HEAR TRACY (STA. 103

)

Sampling Point Station 103 is located in Section 6, Township 2 South,

Range 5 East, Mt. Diablo Base and Meridian. Samples were collected

from the trash rack of a pump intsQce on the left bank, 500 feet from

LamDiers Road about 5.0 miles northwest of Tracy.

Period of Record October 1952 through December 1959.

Water Quality Characteristics Water at Old River near Tracy is predominantl

a sodiiom chloride type, frequently class 2 for irrigation (usually during

the summer months), moderately hsird to very hard, and not recommended

for domestic and some industrial uses

.

Significant Water Quality Changes The 1959 maximum values for conductivity

and chlorides (l,l80 micromhos and 23U ppm, respectively) established new

majcimums for the period of record and represent a significant increase

of veilues found at this station in prior years of record. These high

values are attributed to the low flow conditions existing in streams

tributary to this portion of the delta.
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OLD RIVER AT CLIFTON COURT FERRY (STA. lOU)

Sampling Point Clifton Coiirt Ferry station is located in Section 20,

Township 1 South, Range h East, Mt. Diablo Base and Meridian. Monthly

grab samples were collected from the ferry on the left bank, about 0.3

mile downstream from a tide stage recorder, 6.0 miles southeast of Byron,

10 miles northwest of Tracy.

Period of Record September 1952 through December 1959.

Water Quality Characteristics Antecedent data reveal the water to be

predominantly sodium chloride in charauiter, slightly hard to very hard,

ajid occasionally class 2 for irrigation due to high conductivity and

chloride concentrations associated with sea-water incursion and poor

quality river inflows.

Significant Water Quality Changes During 1959, the maximum values for

conductivity and chloride were 1,0^+0 micromhos and I98 ppm, respectively.

As at other delta stations maximums of record occurred, representing

a significant increase over previously reported values. Low flow

conditions in streams tributary to the delta probably caused these

maximum values.
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OLD RIVER AT ORWOOD BRIDGE (STA. 108)

Sampling Point Station 108 is located in Section IT, Township 1 North,

Range h Esist, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from a boat dock on the right bank, at Atchison, Topeka ajid

Santa Fe Railroad bridge and about 6.0 miles northeast of Byron.

Period of Record September 1952 throiogh December 1959-

Water Quality Characteristics Past analyses show the water to be sodium

chloride in charsuiter during the winter and summer months and a complex

soditan-calcium-magnesium bicarbonate character during the spring and

fall months. Samples of water from Station 108, with one exception,

usually met class 1 irrigation water requirements. Old River water also

met minered quality stemdards for domestic use and ranged from slightly

hard to moderately hard.

Significant Water Quality Changes During August 1959 conductivity

and chlorides were 1,050 micromhos and 250 ppm, respectively.

These values, which are new maximums for the period of record, changed

the classification of the water for irrigation use frcm class 1 to class 2,

High quality Sacramento River water, drawn across the delta by the Tracy

Pumping Plant in conjunction with increased releases of stored water

from Shasta and Folscan reservoirs, partially alleviated the sea-water

incursion problem believed responsible for these high values.
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OLD RIVER AT MANDEVILLE ISLAND (STA. 112)

Sampling Point Station 112 is located in Section 6, Township 2 North,

Range h East, Mt. Diablo Base and Meridian. Monthly grab samples vere

collected from the right bank, at the northwest side of Jfemdeville Island,

approximately 1.0 mile from the mouth of Old River, and about 5.0 miles

northwest of Mandeville School, eG.ong the levee road.

Period of Record December 195^^ throijgh December 1959*

Water Quality Characteristics Water at Station 112 is a complex sodiixm-

calcivun-magnesium bicarbonate-chloride type, class 1 for irrigation,

slightly to moderately hard and suitable for domestic and some industrial

uses. The Old River channel is the main carrier of high quality

Sacramento River water while it traverses the delta en route to the

Tracy Pumping Plant.

Significant Water Queility Changes During September 1959j conductivity

said chloride values of 801 micromhos and IU5 ppm, respectively, established

new majcimums of record.
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GRANT LINE CANAL AT TRACY ROAD BRIDGE (STA. 103a)

Sampling Point The Grant Line Canal station is located in Section 30,

Township 1 South, Range 5 East, Mt. Diablo Base and Meridian. The

monthly water samples were collected from a boat dock at Tracy Road

Bridge approximately 5 miles north of Ttacy.

Period of Record Jvily 1958 through December 1959.

Water Quality Characteristics Past analyses show the water to be sodium

chloride in character, moderately hard to very hard, and class 1 to 2

for irrigation.

Significant Water Quality Changes The maximum 1959 values for conductivity

and chlorides (September sample) were 1,130 micr<HBh08 and 230 ppm,

respectively, representing a significant increase over the I958 values

for these characteristics. Even, though these values are new maximums

of record, because of the short period of record, it is difficult to

ascertain if significant changes occurred.
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DELTA-MENDOTA CANAL NEAR TRACY (STA. 93)

Sampling Point Station 93 is located in Section 30, Township 1 South,

Range k East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from left bsuik downstream from Byron-Bethajiy Road crossing,

about 1 mile from Tracy Pumping Plant, about 10 miles northwest of

Tracy.

Period of Record July 1952 through December 1959-

Water Quality Characteristics The water at Station 93 is predominantly

sodium chloride in character, changing to sodium bicarbonate in the

late spring due to increased runoff, and then reverting back again to

sodium chloride. The canal water contains moderate amoiints of dissolved

solids and is usually class 1 for irrigation. In August 1959^ a high

chloride concentration and percent sodium placed the water in class 2.

The hardness is slightly hard to moderately hard, limiting some domestic

and industrial water uses.

Significant Water Quality Changes During 1959> the maximum values for

conductivity and chloride were 886 micromhos and 208 ppn, respectively.

The 208 ppm chloride concentration is a maximum of record and placed

the water in class 2 for irrigation use

.

-3^-





DELTA-MENDOTA CANAL NEAR MENDOTA (STA. 92)

San^llng Point The Mendota station is located in Section 19, Township 13

South, Range 15 East, Mt. Diablo Base and Meridian. Monthly grab

samples were collected from the right bank, about 1 mile upstream from

the gates to Mendota Pool and about 2 miles north of Mendota.

Period of Record July 1952 through December 1959-

Water Quality Characteristics Past analyses show the water to be

predominantly sodium chloride in character with moderate concentrations

of dissolved solids, moderately hard to very hard, and nonnally class 1

for irrigation during the pumping season. The water, during August, is

frequently class 2 for irrigation because of conductivity, chlorides,

emd percent sodium, but is within class 1 requirements throughout the

remainder of the year. A comparison of the quality of water at Tracy

station with that at Station 92 cannot effectively be made since sampling

prior to September 1959 did not give consideration to the time of travel

of the water in the cansil.

Significant Water Quality Changes None

.
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ITALIAN SLOWS NEAR MOUTH (STA. 106)

Saarpllng Point Station 106 is located in Section 7, Township 1 South,

Range h East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the right bemk, at a jnimp house on the northwestern side

of Clifton Court Tract, about 3.0 miles southeast of Byron.

Period of Record September 1952 through December 1959.

Water Quality Characteristics Italian Slough water is predominantly

sodium chloride in character and slightly to very hard. The water is

occasionally class 2 for irrigation due to high conductivity, chloride

and boron. Italian Slough, one of several dead-end sloughs in the

southwestern delta, is used as an intake channel by the Byron-Bethany

Irrigation District to divert water during the irrigation season from

Old River to a portion of the delta uplands area. Due to the proximity

of this station to Old River, the quality of water in the slough is

largely dependent upon the quality of water in Old River.

Significant Water Quedity Changes In Italian Slough the August 1959

values for conductivity and chloride were 1,000 micromhos and 232 ppm,

respectively. These vsLLues establish new maximums of record for conductlvlt;

and chloride concentrations in the slough. These maximums occiirred at

the same time that the 1959 meocimums of 1,050 micromhos conductivity

and 250 ppn chlorides occiirred at Station IO8 on Old River. They reflect

the influence of Old River on the quality at Station 106.
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INDIAN SLOUGH NEAR BRENTWOOD (STA. 10?)

Sampling Point Station 107 Is located In Section 22, Township 1 North,

Range 3 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected from the East Contra Costa Irrigation District canal at Pump No, 1

on Bixler Road, at the head of Indian Slough, approximately 3.0 miles north

of Byron.

Period of Record September 1952 through December 1959'

Water Quality Characteristics Past analyses show the water to be predominantly

sodium bicarbonate during the winter months and sodium chloride in the summer.

The water ranges from excellent to poor in quality, moderately hard to very

hard, sod is frequently class 2 or 3 for irrigation during the winter months

due to high conductivity, chlorides and boron.

Significant Water Qgality Changes Early in 1959, ^en the irrigation pumps were

not operating, conductivity increased to 1,530 micromhos, chlorides to 235 ppm

and boron to U.9 ppm. These values reflect the mineral build-up caused by poor

quality accretions from ground water into the desidend slough. Operation of irriga-

tion pumps on the slough resulted in water from Old River flowing through the slough

with a subsequent improvement in the quality of water as reflected by a decrease

to 3ihk micromhos, 38 ppm chloride and O.3 ppm boron. However, in August, due

to the low flow conditions in streams tributary to the delta, water quality was

again impaired and conductivity increased to 1,300 micromhos, chlorides to 312 ppm

and boron O.k ppm. In the latter part of the summer, water releases from Shasta

and Folsom reservoirs were increased to dilute the poor quality water in the

delta. As a result, by October conductivity dropped to 705 micromhos and chlorides

to 122 ppm. In December, when all irrigation pumping had ceased, conductivity

again increased to 1,1^20 micromhos, chlorides to 208 ppn, and boron to 2.7 ppm.
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ROCK SLOUGH NEAR KNIGHTSEN (STA. IO9)

Sampling Point Station 109 is located in Section 3^, Township 2 North,

Range 3 Esist, Mt. Diablo Base sincl Meridian. Monthly grab samples were

collected from the Tule Lane bridge 3OO feet south of Contra Costa

Canal intake gates, and near the head of Rock Slough about 2 miles north-

east of Knightsen.

Period of Record September 1952 through December 1959-

Water Quality Characteristics Rock Slough water is generally a chloride

type with no predominant cation except dxiring the irrigation season when

it becomes sodium chloride. The water is generally within limits of

class 1 irrigation water, suitable for donestic use from a mineral stand-

point, and slightly haiii to moderately hard. Significant seaisoneil

variations in quality are noted at this station. These variations reflect

the changing quality of Old River water and are probably attributable

to the effects of accretions from ground water, surface drainage, and

sea-water intrusion.

Significant Water Quality Changes In August 1959 maximum values for

conductivity and chlorides, 1,190 micromhos and 295 ppm, respectively,

established new maximums of record.
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Cosuames River Basin . The Cosxunnes River watershed lies in

the central portion of the Central Valley Region. The basin contains

approximately 537 square miles, all of which are classified as mountains

and foothills. It is bounded by the drainage divide of the Sierra Nevada

Range on the east, by the American River drainage on the north, and by

the Mokelumne River draineige on the south. The Cosumnes River flows

into the Mokelvmme River near Thornton. The Cosumnes River at Michigan

Bar has a total annual flow of approximately 37^,000 acre-feet.

Prominent uses of surface water in the basin Include develop-

ments devoted to recreation, Irrigation, and fish and wildlife propagation

and preservation. "Hie basin's natural resources are used primsurily for

recreational activitiee such as hunting, fishing, boating, swimming, and

picnicking.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in this basin and the page on which

each is discussed:

Page Number of
Monitoring Station Station Discussion

Cosumnes River at Michigan Bar 352
Cosumnes River at McConnell 33^
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COSUMNES RIVER AT MICHIGAN BAR (STA. 9k)

Sampling Point Michigan Bar station Is located in Section 36, Township 8

North, Range 8 East, Mt. Diablo Base and Meridian. The monthly water

samples were collected at mid-channel from the county road bridge, at

the USGS stream gaging station, 5.5 miles southwest of Latrobe and about

12 miles downstream from the confluence of North and Middle Forks.

Period of Record July 1952 through December 1959.

Water Quality Characteristics Past analyses of samples of this water

show it to be calcium bicarbonate in character, soft, of excellent

mineral quality, and suitable for all beneficial uses

.

Significant Water Quality Changes None

.
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COSUMNES RIVER AT McCONNELL (STA. 9k&)

Sampling Point "Die station is located in Section 20, Township 6 North,

Range 6 East, Mt. Diablo Base and Meridian. Monthly grab samples were

collected in mid-channel from U. S. Highway 99 bridge, at the USGS gage,

approximately 7.7 miles north of Gait.

Period of Record Jiily 1958 through December 1959.

Water QueLlity Characteristics Past analyses show the water to be

similar in quality to the upstream station at Michigan Bar, calcium

bicarbonate in character, soft, and of excellent mineral quality for

all beneficial uses. Only very minor increases in conductivity were

noted between Station 9I+ at Michigan Bar and Station 9Ua, indicating no

significant sovirces of degradation.

Significant Water Quality Changes None

.
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Mokelumne River Beisln . The Mokelumne River watershed lies in

the central portion of the Central Valley Region. It contains about

630 square miles, approximately 626 of which are mountains and foothills.

The remainder are valley and mesa lands. The river drains a portion of

the western slope of the Sierra Nevada. It is bordered by the Cosumnes

River drainage on the north, and Calaveras River drainage on the south.

The Mokelumne River enters the delta near Thornton. At Clements the

Mokelumne River has a total annual flow of approximately 780,000 acre-

feet.

Approximately four square miles of the Mokelumne River drainage

basin are potential agricultural lands. The most prominent uses of

surface water in this basin are for recreation, power development, fish

and wildlife propagation and preservation, and exixjrt by Mokelumne

Aqueduct for municipal use by the East Bay Municipal Utility District.

Natural resources of the basin are utilized for recreational activities

such £18 hunting, fishing, boating, swimming and picnicking.

The following tabulation presents the names of stations maintained

to monitor qusility of surface water in this basin and the page on which

each is discussed:

Page Nimiber of

Monitoring Station Station Discussion

Mokelumne River near Lancha Plana 358
Mokelumne River at Woodbridge 36O
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MOKELUMNE RIVER NEAR LANCHA PLANA (STA. 23a)

Sampling Point Station 23a is located in Section k, Township k North,

Range IQ East, Mt. Diablo Base and Meridian. The monthly water samples

were collected from the left hank, ahout 1.0 mile east of Lancha Plana,

3.0 miles downstream from Pardee Dam, and 5-0 miles upstream from

Camanche Creek.

Period of Record April 1951 through December 1959-

Water Quality CTiaracteristics Antecedent data reveal the water to be

predominantly calcium bicarbonate in character, soft, of excellent

mineral quality, and suitable for all beneficial uses.

Significant Water Quality Changes None

.
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MOKELUMNE RIVER AT WOODBRIDGE (STA. 23)

Sampling Point Station 23 is located in Section 3*+, Township k North,

Range 6 East, Mt. Diablo Beise and Meridian. Monthly grab samples were

collected from the left bank at a USGS gaging station about O.k mile

downstream from the Woodbridge Irrigation District dam.

Period of Record April 1951 through December 1959.

Water Quality Characteristics Past analyses show the water to be

predominantly calcium bicarbonate in character, soft, and of excellent

mineral quality suitable for all beneficial uses. Only a slight increase

in the concentration of mineral constituents has been noted between

the upstream Station 23a at Lancha Plana and Station 23.

Significant Water Quality Changes None

.
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Calaveras River Basin . The Calaveras River watershed contains

approximately 395 square miles in the central portion of the Central

Valley Region. The basin drains the mountainous and foothill terrain

along the western slopes of the Sierra Nevada.

The CELlaveras River parallels the course of the Mokelumne and

Stanislaus Rivers, whose basins border it on the north and south,

respectively, and flows westward into the Sam Joaquin River below Stockton.

Totsil mean annual runoff, measured at Jenny Lind, has been approximately

199,000 acre-feet.

Very unproductive top soil, coupled with a relatively rugged

topography, have limited development in the basin. Mining, livestock

raising, and lumbering operations are carried on to a minor degree.

Recreational activities have increased in recent years and are playing

an increasingly Important role in the economy of the basin. The most

prominent uses of surface water are for recreation and irrigation diversion.

Waste discharges entering the waterways of this basin are small

in volume and have not caused any impairment problems.

The following tabulation presents the names of stations maintained

to monitor quality of surface water In this basin and the page on which

each is discussed:

Page Number of
Monitoring Station Station Discussion

Calaveras "River at Jenny Lind 36^
Csdaveras River near Stockton 366
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CALAVERAS RIVER AT JENNY LIND (STA. l6a)

Sampling Point Station l6a Is located in Section 27, Township 3 North,

Range 10 Esist, Mt. Diablo Base and Meridian. Samples were collected

from the right bank, about 225 feet downstream from Milton Road bridge,

and about 0.2 mile south of Jenny Lind.

Period of Record April 1951 through December 1959-

Water Quaility Characteristics Past analyses show the water to be

predominantly a calcium bicarbonate type, slightly to moderately hard,

and clsiss 1 for irrigation. Calaveras River water at Station l6a meets

drinking water standards for mineral content and is suitable for most

industrial uses.

Signlficarit Water Quality Changes None

.
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CALAVERAS RIVER NEAR STOCKTON (STA. l6b)

Sampling Point The Stockton station is located in Section 26, Township 2

North, Range 6 East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected in mid-channel from West Lane bridge.

Period of Record July I958 through December 1959.

Water Queility Characteristics Samples of Calaveras River water near

Stockton are predominantly calcium bicarbonate, slightly hard to moderately

hard and of excellent mineral quality for irrigation. No significant

difference is noted in the water quality at Station l6a at Jenny Lind emd

Station l6b.

Significant Water Quality Changes None

.
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Tulare Lake Drainage (^d)

Tulare LaJce Drainage includes the southern third of the Great

Central Valley and the mountainous drainage areas coterminous to the

valley on three sides. The drainage area extends approximately I30

miles southerly from the San Joaquin River to the drainage divide of the

Tehachapi Mountains. Average width of the basin is 120 miles with the

eastern boundary defined by the crest line of the southern portion of

the Sierra Nevada, and the western boundary by the drainage divide along

the coastal ranges. The Tulare Lake Drainage encompasses an area of l6,5l8

square miles, of which 7,773 square miles is valley and mesa and 8,7^5

square miles are mountains and foothills.

The valley portion of Tulare Lake Drainage consists of relatively

flat-bottomed terrain bordered on three sides by gently sloping alluvial

fans. Lowlands of the valley floor range in elevation from 200 feet

above sea level at Tvilare LaJce to 500 feet along the southern end.

The valley floor is broken by several ridges, such as Kettlemen Hills

and Elk Hills, which have crest elevations of over 1,000 feet. Stream

systems in this basin are tributary to evaporation sumps in the trough

of the valley, chiefly Tulare and Buena Vista Lake beds. In the past,

however, during years of heavy floods the low divide between Buena Vista

and Tulare Lakes and between Tulare Lake and the San Joaquin River

drainage were overtopped. During such periods, surface runoff flowed

out of the Tulare Lake Drainage into the San Joaquin River.

Mountainous terrain bounding the three sides of the valley

area rise from the valley floor as gently rolling foothills grading

upwards to a rugged moixntainous terrain. The Sierra Nevada Range on the
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east dominated by Mt. Whitney rises to altitudes greater than 1U,000 feet.

The Coast Rajiges to the west rise to 6,000 feet, to the south the valley

is enclosed by the coastal and Tehachapi Mountains, which rise to altitudes

of about 8,000 feet.

NatureLL mean seetsonol surface runoff for the basin Is estimated

to be 3,310,000 acre -feet. The principal hydrographic units are the

Kings, Kern, Kaweah, and Tule Rivers, all originating in the Sierra Nevada

Range. Flows are sustained by the Sierra Nevada seasonal snowpack. No

streams of importaiice enter the valley area from the Coast Ranges or the

Tehachapi Mountains. Monitored streams with the number of stations in

parenthese are as follows

:

Kings River Basin (3)
Kaweah River Basin (l)

Tule River Basin (l)

Kern River Basin (3)
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Kings River Basin . The Kings River Basin is located in the

Sierra Nevada in Fresno and Tulare Coiinties. The "basin contains an

area of 7,l63 square miles, classified as mountainous foothill terrain,

with 162 miles classified as valley and mesa land. It is bounded on

the north by the San Joaquin River drainage divide, on the east by the

Sierra crest line, on the south by the Kaweah River drainage basin,

and by Tulare Lake bed on the west. During high flows a portion of

the overflow from Kings River is tributary to the San Joaquin River via

Fresno Slough.

The Kings River originates near the Sierra crest line at an

altitude in excess of 10,000 feet. From their headwaters these streams

flow eastward through Kings Canyon National Park where terrain is

extremely rugged and moimtainous with deeply entrenched, steep walled

canyons. Mountainous area slowly gives way to a moderately rugged foothill

terrain at Piedra. Kings River flows into the San Joaquin Valley at an

elevation of 500 feet above sea level and terminates in Tulare Lake at

an elevation of 200 feet above sea level. Total average annual runoff

in the Kings River is 1,715,000 acre-feet.

In the upper reaches of the Kings River (Kings Canyon Nationeil

Park) development is primarily limited to recreation. Lumbering,

ranching, recreation, and hydroelectric power developments are the

chief industries between the park and the base of the foothills.

Waste discheorges entering the waterways of Kings River Basin

above the foothill line are negligible. Impairment of quality of runoff

by these waste discharges has not been serious and has not caused a

discernible problem.
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The following tabulation presents the names of stations

maintained to monitor quality of surface water In this baa In and the

page on which eeu:h is discussed:

Page Number of
Monitoring Station Station DiscuBsion

Kings River below North Fork 372
Kings River below Pine Flat Dam 37U
Kings River below Peoples Weir 376
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KINGS RIVER BELOW NORTH FORK (STA. 33c)

Sampling Point Station 33c on Kings River is located in Section 21,

Township 12 South, Range 26 East, Mt. Diablo Base and Meridian.

Monthly grab samples were collected at mid-stream, from the highway

bridge located 0.8 mile downstream from the North Fork confluence.

Period of Record September 1955 through December 1959-

Water Quality Characteristics Antecedent data show Kings River at

Station 33c to be characterized by nearly equivalent calcium, magnesium

and sodium cations. Bicsirbonate is the predominant anion. The

mineral quality of the water is excellent, class 1 for irrigation,

suLtable for drinking water, and soft with a maximimi recorded hardness

of 39 ppm. Quality of Kings River at this station is representative of the

major portion of inflow to Pine Flat Reservoir.

Significant Water Quality Changes None

.
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KINGS RIVER BELCW PINE FLAT DAM (STA. 33^)

Sampling Point Pine Flat Dsm station is located in Section 2, Township 13

South, . Range 2k East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the left bank, at the bridge located about 3^000

feet downstream from Pine Flat Dam.

Period of Record September 1955 through December 1959-

Water Quality Characteristics Water from Kings River below Pine Flat

Dam is calciimi bicarbonate or occasionally a calcium-sodium bicarbonate

type. The water is class 1 for irrigation, meets the criteria for

domestic use, and is soft (maximum recorded hardness of 2l4- ppm) . Mineral

quality at this station is qvialitatively similar to that at Station 33c

(Kings River below North Fork) located about 25 miles vtpstream.

Significant Water Queility Changes None

.
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KINGS RIVER BELOW PEOPLES WEIR (STA. 3U)

Sampling Point Station 3U is situated in Section 1, Township 1? South,

Range 22 East, Mt. Diablo Base and Meridian. The point of monthly grab

sample collection is from the left bank, at the stream gage located about

l/U mile downstream from the diversion weir, approximately 2 miles south

of Kingsburg, 12 miles northeast of Hanford.

Period of Record April 1951 through December 1959*

Water Quality Characteristics Water frcm Station 3^ has bicarbonate

as the predominant anion with no specific cation predominating. The

water is excellent, ranges from soft to moderately hard, and meets class 1

irrigation criteria and mineral standards for drinking water. Concentra-

tions of mineral constituents in Kings River at Station 3*+ are considerably

higher (over 100 percent or averaging approximately 60 micromhos) than

at the upstream Station 33b below Pine Flat Dam.

Significant Water Quality Changes Uone

.
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Kaweah River Basin . The Kaweah River Basin is located in the

Sienra Nevada east of Visalia euid extends from Sequoia National Park to

Three Rivers in Tulare County. The basin has an area of 520 square miles

of mountainous and hilly terrain. It is bounded on the north and north-

east by the Kings River watershed, on the east and southeast by the Kern

River drainage divide, and on the south by the Tule River drainage area.

Kaweah River flows into the San Joaquin Valley at Lemon Cove where the

channel splits into several distributaries which eventually drain into

Tulare Lake evaporation sump.

Forks of the Kaweah River head in em extremely rugged, mountainous

area with alpine peaks rising above 10,000 feet. Steep walled canyons

and ravines are characteristic of the waterways in the upper reaches.

Progressing downslope the topograjdiy undergoes a gradual transition to

rolling foothills and broader river valleys. The Kaweah River flows out

of the hydrographic unit at Three Rivers at an elevation of 800 feet

above sea level. Total average annual ninoff of the Kaweah River Basin

is Ul6,000 acre-feet.

Economic activities in the Kaweah River Basin consist primarily

of recreation, ranching, hydroelectric power development, and lumbering.

Approximately seven miles downstream from Three Rivers, near Lemon Cove,

Teminus Dam is presently under construction by the U. S. Corps of

Engineers. The structure will provide flood control, irrigation, and

other benefits to nearby areas.

Numerous domestic wastes discharge into the waterways of this

basin, however, these are comparatively minor and have created no noticeable

inpalnnent problems.

A surface water sampling station is maintained on Kaweah River

near Three Rivers to monitor quality of runoff from the basin.
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KAWEAH RIVER BEAR THREE RIVERS (STA. 35)

Sampling Point Kaweah River water Is sampled In Section 33, Township 17

South, Range 28 Eaist, Mt. Diablo Base emd Meridian. Monthly grab samples

were collected from the left bank, -at the USGS gaging station about 2.5

miles downstream from the South Pork confluence, 3 miles southeast of

Three Rivers, approximately l/2 mile east of Cobbles Lodge.

Period of Record April 1951 throiigh December 1959-

Water Quality Characteristics Water in Kaweah River at Station 35 is a

calcium bicarbonate type; however, at times no cation is predominant.

The water has been of excellent mineral qusuLity, soft to slightly hard,

claws 1 for irrigation (with one exception) and meets drinking water

criteria. In December 1953, a boron concentration of O.56 ppm was recorded,

which exceeds class 1 irrigation standards.

Significant Water Quality Changes None

.





Tale River Basin . The Tule River Basin is located on the western

slopes of the Sierra Nevada in the southern part of the Central Valley-

Region. The basin extends from the southern boundary of Sequoia National

Park to Porterville in Tulare County and contains an area of 390 square

miles. It is bounded on the north by the Kaweah River drainage divide,

on the east by the Kern River watershed crest line, on the south by a

drainage divide of Deer Creek, and on the west by the San Joaquin Valley.

Tule River flows westward into the San Joaquin Valley and terminates at

Tulare Lake sump.

The terrain along the upper reaches of the Tule River Basin is

extremely rugged cut by steep-walled ceinyons and ravines, with moiintainous

ridges rising to altitudes greater than 7,000 feet. Progressing toward the

San Joaquin Valley, the topography undergoes a gradual change to foothills

interspersed by relatively broad river valleys . The Tule River flows out

of the Sierra foothills, at an elevation of about 500 feet, into the

San Joaquin Valley at Porterville , The average smnual r\inoff of the

Tule River is l40,000 acre-feet.

Activities in Tule River Basin include recreation, ranching,

hydroelectric power developnent and limited lumbering and orcharding.

The newly constructed Success Dam on the Tule River, four miles east of

Porterville, provides flood control and other benefits to nearby areas.

Waste discharges are relatively minor in quantity and have not

created any deleterious effects on quality of water in the basin.

A surface water sampling station is maintained on Tule River

near Porterville to monitor quality of runoff from this basin.
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TULE RIVER NEAR PORTERVILLE (STA. 91)

Sampling Point Prior to September 1959» Station 91 was located In

Section 25, Township 21 South, Range 28 East, Mt. Diablo Base and

Meridian. Monthly grab samples were collected at mid-stream from the

county road bridge, 0.1 mile downstream from the South Fork, 8.8 miles

east of Porterville. In September 1959> it was necesssiry to move the

station due to construction of Success Dam. The new location is in

Section 3, Township 22 South, Range 28 East, Mt. Diablo Base and Meridian.

Monthly water samples were collected at mid-stream, from Worth Bridge,

about 3 miles downstream from the location described for the former

sampling station.

Period of Record Jxxly 1952 through December 1959.

Water Quality Characteristics Tule River at Station 91 generally exhibits

a calcium bicarbonate characteristic, eG.though a calcium-sodixim bicarbonate

type water has been recorded on several occasions. Mineral quality of

the water is excellent and meets class 1 irrigation requirements and

drinking water standards. Tule River water ranges from soft to very hard

with the hardness attributable to the natural leaching of soils and

rocks of the watershed.

Significant Water Quality Changes None

.
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Kern River Basin . Tlie Kern River Basin is located on the south-

western slope of the Sierra Nevada, and extends southwesterly from

Sequoia National Park near Mt. Whitney to Bakersfield in Tulare and Kern

Counties. The basin includes an area of 2,U20 square miles, almost all

in mountainous and hilly topography. It is bovinded on the northwest by

watersheds of the Kaweah and Tule Rivers and other minor streams draining

into San Joaquin Valley, on the east and southeast by the Sierra Nevada

crest line dominated by Mt. Whitney, and on the south by the drainage

divide of minor intermittent streams draining into the San Joaquin Valley.

Emerging from the foothills and into the valley area at Bakersfield,

Kern River flows down a gently sloping alluvial fan to Buena Vista Lake.

Above the confluence of North Fork and South Fork Kern River,

at Isabella Reservoir, the watershed is extremely nigged, rising to

altitudes of about 13,000 feet. Deep, steep-walled canyons have been

carved into the mountainous terrain by the Kern River. Below Isabella

Reservoir the tojKJgraphy is moderately rugged, grading to rolling foot-

hills toward the edge of the San Joaquin Valley. Total average annual

runoff in the Kern River is about 736,000 acre-feet.

The headwater 6u:ea of the Kern River in Sequoia National Park

is generally inaccessible, and hence, developnent consists of limited

recreation. Below the park, in the foothills, developnent consists

chiefly of lumbering, ranching, hydroelectric power developnent, and

recreation. Farming and crude oil production is the chief industry in

the valley area. Isabella Dam, located about 22 miles northeast of

Bakersfield on the Kern River, provides flood control and other benefits

to the basin.



Waste discharges In the watershed are extreawly saall above

the valley floor and have caused no Impairment problems.

The follovlng tabulation presents the names of stations maintained

to monitor quality of surface water In this basin and the pa«»*

each Is discussed:

Page Number of
Monitoring Station Station Discussion

Kern River near Kernville 38P
Kern River below Isabella Dam 39O
Kern River near Bakersfield 392
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KERN RIVER NEAR KERNVILLE (STA. 36b)

Sampling Point Kemvllle station Is located In Section ik, Township 23

South, Range 32 East, Mt. Diablo Base and Meridian. Monthly grab samples

were collected from the right bsmk, at the USGS stream gaging station,

about 3 miles upstream from the confluence with Salmon Creek, 15 miles

north of Kemvllle.

Period of Record September 1955 through December 1959

•

Water Quality Chareuiteristics Kern River at Station 36b is characterized

by a calcium-sodixim bicarbonate type water, which is soft and relatively

low in dissolved solids. The mineral quality of this water consistently

meets the criteria for a class 1 irrigation supply and for drinking water.

Significant Water Quality Changes During 1959 the only significant quality

change occurred in July when a boron concentration of 0.8 ppm rendered

water at this station class 2 for irrigation. The reason for this

relatively high boron concentration has not yet been ascertained.
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KERN RIVER BELOW ISABELLA DAM (STA. 36a)

Sampling Point Station 36a is located in Section 30, Township 26 South,

Range 33 East, Mt. Diablo Base and Meridian. Monthly water samples

were collected from the right bank, 500 feet downstream from the outfall

tunnel of Isabella Dam.

Period of Record September 1955 through December 1959.

Water Quality Characteristics Water at Isabella Dam station is consistently

a bicarbonate type with either calcium or calcium-sodium cations being

predominant. Mineral quality of the water is excellent, soft to slightly

hard, meets the criteria for class 1 irrigation use and drinking water

standards. Compsirison of analyses of samples from Kern River at Station 36b

with those from Station 36c, located about 10 miles upstream and above

Isabella Reservoir, show that in this reach there is an increase in

specific conductance of from 10 to 92 micromhos . The reason for this

increase has not as yet been eiscertained; but it is probably attributable

to the concentration of minerals caused by evaporation from Isabella

Reservoir

.

Significant Water Quality Chajiges None

.
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Lahontan Region (Wo. 6)

The Lahontan Region extends fron the Oregon border on the north

to the southern boundary of the Mo.lave River Baaln on the south, and

comprises that eu-ea situated between the Callfomla-Revada border to

the east sjid the Sierra Nevada to the west. The region contains about

33,000 square miles sund varies in width from less th«m 20 miles In the

north to over 170 miles, across the Mojave Desert and Antelope Valley, in

the south.

The terrain of the region is characterized by basins of interior

drainage or sinks surrounded by mountain peaks. Ai-eas classified a«

vailley and mesa lands cover about 10,000 square miles, most of which are

considered irrigable. The eaistem slopes of the Sierra Nevada doalnate

the mountainous jxjrtions of the Lahontan Region.

The region has an estimated mean seasonal runoff of 3,177,000

acre-feet. Principal streams in the Lahontan area Include the Susan,

Truckee. Carson, Walker, Owens and Mojave Rivers. To provide a continuing

check on the quality of surface runoff in this region, 12 sampling stations

are maintained on the following surface water sources as indicated in the

following tabulation. The number of sampling stations on each source is

shown in parentheses

.

Susan River (l) Carson River (2)

Lake Tahoe (3) talker River 2

Truckee River (2) Mojave River (2)*

The Mojave River is in Southern California and will be discussed

in Part II of this bulletin.
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Lahontan Region (No. 6)

The Lahontan Region extends from the Oregon border on the north

to the southern boundary of the Mo.lave River Basin on the south, and

comprises that area situated between the California-Nevada border to

the east and the Sierra Nevada to the west. The region contains about

33,000 square miles and varies in width from less than 20 miles in the

north to over 170 miles, across the Mojave Desert and Antelope Valley, in

the south.

The terrain of the region is characterized by basins of interior

drainage or sinks surrounded by mountain peaks. Ai-eas classified as

valley and mesa lands cover about 10,000 squaire miles, most of which are

considered irrigable. The eastern slopes of the Sierra Nevada dominate

the mountainous portions of the Lahontan Region.

The region has an estimated mean seasonal runoff of 3,177,000

acre-feet. Principal streams in the Lahontan area include the Susan,

Truckee, Carson, Walker, Owens and Mojave Rivers. To provide a continuing

check on the quality of surface runoff in this region, 12 sampling stations

are maintained on the follovrlng surface water sources as indicated in the

following tabulation. The number of sampling stations on each source is

shown in parentheses.

Susan River (l) Carson River (2)

Lake Tahoe (3) Walker River (2)

Truckee River (2) Mojave River (2)*

The Mojave River is in Southern California and will be discussed

in Part II of this bulletin.
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Susan River Basin

Susan River Basin is a subbasin in the closed Honey Lake Basin

located in the northeastern portion of California. The river originates

on the slopes of the Sierra Nevada and flows eastward into Honey Lake

Valley. Susan River watershed contains about 238 square miles and has

an estimated mean seasonal runoff of 50,900 acre-feet.

Timber covered mountains and foothills comprise 157 square

miles in the basin. Valley and mesa lands, some of which are also

heavily forested, cover the remaining 8I square miles of watershed

tributary to Susan River. Lumbering is the primary industry, followed in

importance by the beef industry and agriculture devoted to the support

of livestock.

Waste discharges entering the Susan River are primarily those

associated with lumbermills and domestic or urban developments. Waste

effluent from the City of Susanville is the only discharge in excess of

0.5 mgd entering the river. Serious impairment of water quality by

waste discharges has not occurred or been reported in the Susan River.

A water quality monitoring station is maintained on Susan

River at Susanville (iTb) to monitor quality of runoff from the basin.
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SUSAN RIVER AT SUSANVILLE (STA. 1Tb)

Sampling Point Station 17b Is located in Section 31 of Township 30 North,

Range 12 East, Mt. Diablo Base ajid Meridian. Monthly grab samples were

collected from the left bank, USGS gaging station, 0.5 mile west of

Susanville, 1.1 miles upstream from Piute Creek, 2U miles above the mouth

at Honey Lake.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Past samples show water from Station 17b

to be calcium-magnesium bicarbonate in character, class 1 for irrigation,

varying from soft to moderately hard. Susan River water consistently

meets drinking water standajrds. Only minor changes in water quality occur.

Significant Water Quality Changes None

.
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Truckee River Basin

The Truckee River drains an area near the central portion of

the Lahontsm Region at the "elbow-bend" in the CsuLifomia-Nevada border.

The California portion of the rtver basin is predominantly alpine with

621 of the 805 square miles classed as mountainous. Mean annueJ. runoff

from the California portion of the basin exceeds 580,000 acre-feet.

Lake Tahoe, formed by the down-dropping of a fault block

eilong the Sierran-Nevadan fault, is one of the prominent physical

features of the Truckee River Beisin. With a mean water surface elevation

of 6,228 feet and an approximate 120 miles of shore line, it has become

an internationally known recreation and vacation attraction. Valley and

mountain meadow land contain I8U square miles in the California portion

of the watershed. Development is primarily associated with recreation.

Liombering is carried on to a minor degree in the basin.

Waste discharged into the waterways of the area have been small

in quantity; however, those entering Lake Tahoe have caused some concern

as to their effect on this Important body of water. A review of available

data reveals that no significant impairment to the lake has been detected

under present conditions

.

The follo\d.ng tabulation presents the nam^es of stations maintained

to monitor quality of surface water in this basin and the page on which

each is discussed:

Monitoring Station

LaJce Tahoe at Bijou
Lake Tahoe at Tahoe Vista
Lake Tahoe at Tahoe City
Truckee River near Truckee
Truckee River near Farad

Page





LAKE TAHOE AT BIJOU (STA. 39)

Sampling Point Bijou station Is located on the south end of the lake

In Section 33 of Township 13 North, Range I8 East, Mt. Diablo Base and

Meridian. The monthly grab samples were collected from a pier in

Bijou.

Period of Record April I95I through December 1959.

Water Quality Characteristics Lake Tahoe water is calcium bicarbonate

in character, soft, and excellent for all uses. The quality is very

similar to that reported at Tahoe Vista (Station 3?) and Tahoe City

(station 38), with only minor variations noted. Variation in quality

has been nearly imperceptible during the period of record.

Significant Water Quality Changes None

.
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LAKE TAHCE AT TAHOE VISTA (STA. 3?)

Sampling Point Station 37 is located in Section ik of Township l6 North,

Range 17 East, Mt. Diablo Base and Meridian. Monthly grab samples were

taken from the end of a pier located on the north end of the lake 0.1

mile west of Tahoe Vista, 8 miles northeast of Tahoe City.

Period of Record April 1951 throiigh December 1959.

Water Quality Cheiracteristics Antecedent data show the mineral character

of the lake, at Station 37, to be calcium bicarbonate, low in concentra-

tion of all constituents, soft, of excellent mineral quality, and suitable

for nearly all beneficial uses. The water varies very little in mineral

quality.

Significant Water Quality Cheinges None

.

kok-



WATER QUALITY RANGES
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LAKE TAHOE AT TAHOE CITY (STA. 38)

Sampling Point Station 38 is located on the west side of Lake Tahoe in

Section 7 of Township 15 North, Range 17 East, Mt. Diablo Base and

Meridian. Monthly grab samples were collected on the upstream side of

the control gates at the outlet of the lake (Truckee River)

.

Period of Record April 1951 through December 1959-

Water Quality Characteristics Water at Station 38 is calcium bicarbonate

in character, soft, and in all respects very similar to the water at

Tahoe Vista (Station 37) . These waters are consistently excellent in

quality and within mineral requirements for neairly all beneficial uses.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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TRUCKEE RIVER NEAR TRUCKEE (STA. 52)

Sampling Point Station 52 Is located l.^i mllee upstream from Donner

Creek, 2.5 miles southwest of Truckee, In Section 28 of Township 17

North, Range l6 East, Mt. Diablo Base and Meridian. Monthly water

samples were collected on the left bank, at the USGS gage, approximately

11.5 miles downstream from the outlet of Lake Tahoe.

Period of Record April 1951 throvigh December 1959.

Water Quality Characteristics Chemical classification of water from

Truckee River, at Station 52, shows the water usually to be calcium

bicarbonate in character, class 1 for irrigation, and excellent for

domestic and industrial use. Tributary Inflow in the reach between Lake

Tahoe and Truckee has no apparent effects on water quality in the Truckee

River.

Significant Water Quality Changes None

.
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TRUCKEE RIVER NEAR FARAD (STA. 53)

Sampling Point Station 53 is located approximately 2 miles upstream

frOTi the California-Nevada state line in Section 12 of Township I8 North,

Range 17 East, Mt. Diablo Base and Meridian. Monthly water samples were

collected from the left bank at the USGS gage.

Period of Record April I95I through December 1959.

Water Quality Characteristics Analyses show water at Station 53 to be

bicarbonate in type, generally with no predominant cation, although

during periods of high nmoff the water becomes calcium bicarbonate in

character. The water is class 1 for irrigation, soft, and meets drinking

water requirements for minersuL content. Very little change is noted

between Station 52 (near Truckee) and Station 53. In some instances

the quality improves slightly in this reach of the river due to the

excellent quality of tributary inflow.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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Carson River Basin

The Carson River Basin drains an area in California of kh^

square miles in the central portion of the Lahontan Region. The Carson

River system originates in the Sierra Neveida and flows eastward into the

State of Nevada. The California watershed of the Carson River is classified

ELS mountainous and foothill terrain. Annual natural mean runoff from

the California portion of the basin is about 389,300 acre-feet.

The economy in the basin is based on livestock raising, supple-

mented by recreational activities. There are no significant waste

discharges entering the river system.

The following tabulation presents the names of stations maintained

to monitor quality of surface waters in the basin smd the page on which

each is discussed:

Page Number of
Monitoring Station Station Discussion

Carson River, West Fork at Woodfords ^ih

Carson River, East Fork near Markleeville 'I6
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CARSON RIVER, WEST FORK AT WOODFORDS (STA. 115a)

Sampling Point The Woodfords station is located in Section 2k of Township 11

North, Range 19 East, Mt. Diablo Base and Meridian. Samples were collected

monthly at the USGS gage on the left bank 3-l/2 miles downstream from

Willow Creek, 0.8 mile west of Woodfords.

Period of Record August 1958 tnrough December 1959.

Water Quality Characteristics Past analyses show the water at Station 115a

to be characteristically calcium bicarbonate, soft, cla^s 1 for irrigation,

and within drinking water requirements for mineral content. Total radio-

activity reached 15. l6 ja^c/I in September 1959, which is slightly higher

than is usually encountered in surface streams, but below the recommended

safe limit.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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CARSON RIVER, EAST FORK NEAR MARKLEEVILLE (STA. 115

)

Sampling Point Station 115 is located in Section 27 of Township 10

North, Range 20 East, Mt . Diablo Base and Meridian. Monthly grab samples

were collected in mid-stream, from State Highway k bridge, about 2.5

miles south of Markleeville

.

Period of Record September I958 throiigh December 1959-

Water Quality Characteristics The water is calciimi bicarbonate in

character, soft to slightly hard, class 1 for irrigation use, within

drinking water requirements for mineral content and suitable for all

but the most exacting industrial uses

.

Significant Water Quality Changes None

.
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Walker River Basin

WeJJcer River Basin encomi)asse8 the northern section of Mono

County in the central part of the Lahontan Region. The California

portion of this basin includes about 910 square miles along the eastern

slopes of the Sierra Nevada. Estimated mean annusQ. runoff in this

portion of the basin is l4BU,000 acre-feet.

The terrain of the Walker River watershed is predcaninantly

moimtainous with only 6l square miles in California classified as valley

and mesa lands. Livestock rsiising, the production of winter feed, and

recreation sustain the existing economy of the basin.

There are no significant waste discharges entering the waterways

of the basin. Queility impairment of runoff fran the watershed area by

waste discharges has been negligible.

The following tabulation presents the names of stations maintained

to monitor quality of surface water in the basin and the page on which

each is discussed:

Page Number of
Monitoring Station Station Discussion

Walker River, West near Coleville i*20

Walker River, East near Bridgeport 422
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WALKER RIVER, WEST NEAR COLEVILLE (STA. Il6)

Sampling Point Station ll6 is located in Section 9 of Township 6

North, Range 23 East, Mt. Diablo Base and Meridian. Monthly water

samples wej-e collected from the left bank 300 feet downstream from

U. S. Highway 395 bridge, 700 feet downstream from East Fork, 500 feet

downstream from USGS gage, 13 miles southeast of Coleville.

Period of Record August I958 throxagh December 1959'

Water Quality Characteristics Analyses of West Walker River indicate

a water generally bicau*bonate in type with no predominant cation, class 1

for irrigation, soft and within drinking water requirements for mineral

content. However, during months of higher flows this water was calcium

bicarbonate in character, with calciiun receding in prominence in months

when surface runoff diminished.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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WALKER RIVER, EAST NEAR BRIDGEPORT (STA. Il6a)

Sampling Point Station ll6a is located in Section 3^+ of Township 6

North, Range 25 East, Mt. Diablo Base and Meridian. Monthly grab

samples were collected from the right bank, 500 feet downstream from

Bridgeport Reservoir and 5 miles north of Bridgeport.

Period of Record August 1958 through December 1959-

Water Quality Characteristics During periods of high flow, the water

is calcium bicarbonate in character, class 1 for irrigation, and meets

drinking water standards for mineral content. During low flow conditions

the water becomes bicarbonate in type with no predominant cation.

Significant Water Quality Changes None

.
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WATER QUALITY RANGES
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SURFACE WATER QUALITY, OTOER AGENCIES' MOWTTORIJIG PROGRAM

One objective of this bulletin is to present all available data

of a continuous and reliable nature on quality of surface waters in California.

Several agencies, not under the administration of the State of California,

Department of Water Resources, have surface water quality monitoring

programs comparable to the department's. Mineral analyses of samples

collected from surface waters in California under other agencies' programs

are presented in Appendix B of this bulletin.

To supplement analyses of other agencies a brief description of

their sampling stations ajnd, when known, period of record, are included in

the following alphabetical listing:

AMERICAN RIVER AT FAIR OAKS (STA. 22d)

Sampling Point Station 22d Is located In Section 13 of Township 9 North,

Range 6 East, Mt. Diablo Base and Meridian. Samples were collected 1,000

feet below Old Fair Oaks Bridge, 2.U miles east of Fair Oaks, 0.4 mile

downstream from Nimbus Dam. Samples were collected quarterly and analyzed

by the U. S. Bureau of Reclamation.

Period of Record January I938 through October 1959-

CACHE SLOUGH BELOW LINDSEY SL01X}H (STA. 110a)

Sampling Point Station 110a is located in Section 31, Township 5 North,

Range 3 East, Mt. Diablo Base and Meridian. Samples were collected at

the surface, at Liberty Islemd Ferry, about 0.5 mile downstream from

Lindsey Slough, 6 miles north of Rio Vista. Samples were collected

quarterly, usually in January, April, July, and October, and analyzed

by the U, S. Bureau of Reclamation.

Period of Record April 1952 through October 1959-
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SURFACE WATER QUALITY, OTOER AGENCIES' MONITORIWG PROGRAM

One objective of this bulletin is to present all available data

of a continuous and reliable nature on quality of surface waters in California.

Several agencies, not under the administration of the State of California,

Department of Water Resources, have surface water quality monitoring

programs comparable to the department's. Mineral analyses of samples

collected from surface waters in California under other agencies' programs

are presented in Appendix B of this bulletin.

To supplement analyses of other agencies a brief description of

their sampling stations and, when known, period of record, are included in

the following alphabetical listing:

AMERICAN RIVER AT FAIR OAKS (STA. 22d)

Sampling Point Station 22d is located in Section 13 of Township 9 North,

Range 6 East, Mt. Diablo Base and Meridiaji. Samples were collected 1,000

feet below Old Fair Oaks Bridge, 2.k miles east of Fair Oaks, O.U mile

downstream from Nimbus Dam. Samples were collected quarterly and analyzed

by the U. S. Bureau of Reclamation.

Period of Record January I938 through October 1959*

CACHE SLOUGH BELOW LINDSEY SLOUGH (STA. llOa)

Sampling Point Station llOa is located in Section 31, Township 5 North,

Range 3 East, Mt. Diablo Beise and Meridian. Samples were collected at

the surface, at Liberty Island Ferry, about O.5 mile downstream from

Lindsey Slough, 6 miles north of Rio Vista. Samples were collected

quarterly, usually in Jemuary, April, July, and October, and analyzed

by the U. S. Bureau of Reclamation.

Period of Record April 1952 through October 1959-

-U25-



CARQUINEZ STRAIT AT MARTINEZ (STA. 28a)

Sampling Point The Martinez station is located in Section 13, Township 2

North, RajTge 3 West, Mt. Diablo Base and Meridian. Samples were collected

from the left bank at Benicia-Martinez ferry slip. A U. S. Bureau of

Reclamation continuous salinity recorder is located at the sampling point.

Monthly samples were collected and analyzed by the U. S. Bureau of

Reclamation when the salinity recorder was operating.

Period of Record March 1955 through December 1959-

CONTRA COSTA CANAL AT FIRST PUMP LIFT (STA. 109a)

Sampling Point The station is located in Section 25, Township 2 North,

Range 2 East, Mt. Diablo Base and Meridian. The samples were collected

at the discharge of the first pump lift of Contra Costa Canal approximately

0.5 mile southeast of OaJcley. Monthly samples were collected and analyzed

by the U. S. Bureau of Reclamation.

Period of Record January 1955 through December 1959.

DUTCH SLOUGH AT FARRAR PARK BRIDGE (STA. 108b)

Sampling Point Farrar Park Bridge station is located in Section 22,

Township 2 North, Range 3 East, Mt. Diablo Base and Meridian. Samples

were collected at Farrar Park Bridge (Bethel Island Bridge) about k miles

east of Oakley. A U. S. Bureau of Reclamation continuous salinity recorder

is located at the sampling point. Monthly samples were collected and

analyzed by the U. S. Bureau of Reclamation when the salinity recorder

was in operation.

Period of Record May 1955 through December 1959-
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FALSE RIVEH AT WEBB PUMP (STA. 112a)

Sampling Point The station is located in Section 36, Township 3 North,

Range 3 East, Mt . Diablo Base and Meridian. Samples were collected on

the south side of Webb Tract, approximately 10 miles northeast of Antioch.

A U. S. Buresui of Reclamation continuous salinity recorder is located at

this site. Monthly samples were collected and aneuLyzed by the U. S.

Bureau of Reclamation.

Period of Record May 1955 through December 1959.

MOKELUMNE RIVER BELOW COSUMNES RIVER (STA. 23b)

Sampling Point The Cosumnes River station is located In Section 29,

Township 5 North, Rajige 5 East, Mt . Diablo Base and Meridian. Samples

were collected below the confluence of the Cosumnes and Mokelumne Rivers

about 2 miles north" of Thornton. The U. S. Bureau of Reclamation collected

and analyzed monthly samples from this station during periods when the

Delta Cross Chsinnel gates are open.

Period of Record June 1952 through December 1959, except for I956.

MOKELUMNE RIVER BELOW GEORGIANA SLOUCT (STA. 23c)

Sampling Point The station is located in Section 7, Township 3 North,

Range k East, Mt . Diablo Base and Meridian. Samples were collected and

analyzed monthly by the U. S. Bureau of Reclamation during periods when

the Delta Cross Channel gates are open below the confluence of Georglana

Slough, near State Highway 12 bridge crossing approximately 3 miles

east of Isleton.

Period of Record May 1952 through December 1959, except for 1956.
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OLD RIVER AT HOLLAND TRACT (STA. 108a)

Sampling Point The station is located in Section 19, Township 2 North,

Range h East, Mt. Diablo Base and Meridian. Samples were collected

from the left bank on the east side of Holland Tract about 5 miles

northeast of Knightsen. A U. S. Bureau of Reclamation continuous

salinity recorder is located at the sampling point. Monthly samples

were collected and analyzed by the U. S. Bureau of Reclamation v*en the

salinity recorder is operating.

Period of Record March 1952 through December 1959.

SACRAMENTO RIVER NEAR MALLARD SLOUGH (STA. 15c)

Sampling Point Station 15c is located in Section 5, Township 2 North,

Range 1 East, Mt. Diablo Base and Meridian. Samples were taJcen frcm

the left bank and at Pacific Gas and Electric Company dock at Pittsburg.

A U. S. Bureau of Reclamation continuous salinity recorder is located

at this sampling point. Samples were collected and analyzed by the

U. S. Bureau of Reclamation when the seilinity recorder was operating.

Period of Record March 1955 through December 1959-

SACRAMINTO RIVER AT SNODGRASS SLOUGH (STA. 97)

Sampling Point The station is located in Section 22, Township 6 North,

Raxige h East, Mt. Diablo Base and Meridian. Samples were taken from

the left bank at the structure housing a U. S. Bureau of Reclamation

continuous ssilinity recorder, at Greens Landing approximately 2 miles

northeast of Courtland. Monthly samples were collected and analyzed

by the U. S. Bureau of Reclamation.

Period of Record June 1938 through December 1959.
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SACRAMENTO RIVER AT TOLAND LANDING (STA. l^a)

Sampling Point Station 15a Is located in Section 21, Township 3 North,

Range 2 East, Mt. Diablo Base and Meridian, The samples were collected

from the right bank at the structure housing a U. S. Bureau of Reclamation

continuous salinity recorder, approximately 6 miles downstream from Rio

Vista. Samples were collected and anailyzed monthly by the U. S. Bureau

of Reclamation when the salinity recorder was operating.

Period of Record July 1952 through December 1959-

SAN JOAQUIN RIVER AT BRANDT BRIDGE (STA. 101a)

Sampling Point Station 101a is located In Section 9, Township 1 North,

Range 6 East, Mt. Diablo Base and Meridian. Samples were collected

at the tide stage recorder on Brandt Bridge approximately 7-0 miles

south of Stockton. Samples were collected every three months and

analyzed by the U. S. Bureau of Reclamation.

Period of Record August I9I4O through June 19^+5 : March I9U8 through

December 1955; and March 1957 through December 1959.

SAN JOAQUIN RIVER AT CROWS LANDING BRIDGE (STA. 26b)

Sampling Point Station 26b Is located in Section 7 of Township 6 South,

Range 9 East, Mt. Diablo Base and Meridian. Samples were collected at

Crows Landing Bridge 4.5 miles northeast of Crows Landing. Monthly

samples were collected and analyzed by the U. S. Bureau of Reclamation.

Period of Record June 1952 through December 1959-

SAN JOAQUIN RIVER NEAR DOS PALOS (STA. 25a)

Sampling Point The station is located in Section 12 of Township 11 South,

Range I3 East, Mt. Diablo Base and Meridian. Samples were collected about
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0.7 mile downstream from the head of Temple Slough and 7 miles east

of Dos Palos. Samples were collected and analyzed monthly by the U. S.

Bureau of Reclamation.

Period of Record September 1938 through December 1959*

SAN JOAQUIN RIVER AT JERSEY POINT (STA. 28b)

Sampling Point "Hie station is located in Section 6, Township 2 North,

Range 3 East, Mt. Diablo Base and Meridian. Saxoples were collected from

the left bank on the northern portion of Jersey Island approximately 9

miles northeast of Antioch. Monthly samples were collected and analyzed

by the U. S. Bureau of Reclamation when the salinity recorder located

at this site is operating.

Period of Record July 1952 through December 1959-

SAN JOAQUIN RIVER ABOVE MERCED RIVER (STA. 30a)

Sampling Point Station 30a is located in Section 3 of Township 7 South,

Rsmge 9 East, Mt. Diablo Base and Meridian. Samples were collected

0.2 mile upstream frcan Hills Ferry Bridge, 0.1 mile upstream from the

mouth of the Merced River 2.3 miles northeast of Newman. Samples were

collected and analyzed monthly by the U. S. Bureau of Reclamation.

Period of Record January I938 through December 1959.

SAN JOAQUIN RIVER AT PATTERSON WATER CCMPANY (STA. 27a)

Sampling Point The station is located in Section 15 of Township 5 South,

Range 8 East, Mt. Diablo Base and Meridian. Samples were collected at

Patterson Water Company Intake at Patterson Bridge 3.6 miles northeast

of Patterson. Monthly samples were collected and analyzed by the U. S.

Bureau of Reclamation.

Period of Record June I938 through December 1959.
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SAN JOAQUIN RIVER ABOVE SALT SLOUGH (STA. 111b)

Sampling Point Station 111b Is located in Section 26 of Township 7

South, Range 10 East, Mt . Wablo Base and Meridian, .lamples were

collected from the surface approximately U miles upstream from Salt

Slough 3 miles south of Stevinson. Samples were collected and analyzed

monthly by the U. S. Bureau of Reclamation.

Period of Record September 1955 through December 1959.

SAN JOAQUIN RIVER AT SAN ANDREAS LANDING (STA. 112b)

Sampling Point The station is located in Section 13, Township 3 North,

Range 3 East, Mt. Diablo Base and Meridian. Samples were collected

from the left bank at Andrus Island approximately 6 miles south of

Isleton. This station is maintained and operated by the U. S. Bureau

of Reclamation.

Period of Record March 1952 through December 1959-

SAN JOAQUIN RIVER AT WEST STANISLAUS IRRIGATION DISTRICT INTAKE (STA. 2Tb)

Sampling Point The station is located in Section 10 of Township U

South, Range 7 East, Mt. Diablo Base and Meridian. Samples were collected

at the intake canal to West Stanislaus Irrigation District h miles north

of Westley 0.2 mile upstream from Tuolumne River. Samples were collected

monthly and analyzed by the U. S. Bureau of Reclamation.

Period of Record Jxine I938 through December 1959-

SAN JOAQUIN RIVER AT WHITEHOUSE (STA. 2l*b)

Sampling Point Station 2Ub is located in Section 25 of Township 13 South,

Range I5 East, Mt . Diablo Base and Meridiem. Samples were collected

approximately 12 miles upstream frcra Mendota Dam at the head of Willow

Slough. Conductivity is determined semimonthly and mineral analyses
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made bimonthly during the irrigation season by the U. S. Bureau of

Recleunation.

Period of Record November 1953 throiigh December 1959.
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Field Methods emd Procedures

Agencies v^ich participated in the field sampling program during

1959 are listed below, together with the number of stations sampled by-

each agency:

Nxjmber of
stations

Agency sampled

Department of Water Resources 1U6

Department of Fish and Game 1

United States Corps of Engineers k

United States Bureau of Reclamation 22

City and County of San Francisco 5

Total 178

Water samples are collected in May and September for mineral,

radiological and bacterial examination. Water samples SLre collected

the other ten months for partial mineral analysis and bacterial examination.

The samples collected monthly for bacterial examination (see Table A-1

for explanation) are kept in portable ice boxes until mailed to the

laboratory in special containers . Every effort is made to get the samples

to the laboratory as quickly as possible.

At the time the samples are collected for laboratory examination,

field determinations are made for dissolved oxygen (DO), by the modified

Winkler method; water temperature; and pH. Visual inspection is made of

the stream or lake and the physical conditions are noted.

Where possible, the sampling stations have been selected so

as to be at or near stream gaging stations so that gage heights can also



be recorded at the time the water samples are collected. Instantaneous

stream discharges at the time of sample collection are then obtained.

Laboratory Methods and Procedures

Methods of mineral emd bacterial analysis, in general, are

those described in the American Public Health Association publication

"Standard Methods for the Examination of Water and Sewage", 10th Edition,

1955. In some cases, the methods described in the following publications

also have been employed:

U. S. Geological Survey, "Methods of Water Analysis ', 1950.

California Department of Public Works, Division of Water
Resources, "Methods of Analysis", October 1955

•

Table A-1 indicates the constituents analyzed for in the various

types of analysis performed in connection with this program.
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TABLE A-1

Types of Analysis

Constituent
Standard: Partial
mineral: mineral Bacterial Radiological

Specific Conductance



TTie methcxis and procedures of sample preparation and determination

of reidioactivlty in surface waters is as follows:

I. Sample Preparation

A. On receipt in the laboratory, each sample is well mixed,
and two 250-ml portions taken. Each is acidified with a
few drops of glacial acetic acid, and two drops of colloidal
graphite suspension (Aquadag) added.

B. Each portion is filtered under suction through a membrane
("Millipore") filter, which retains suspended particles
of approximately 0.2 microns diameter and larger. Filters
are treated with an antistatic preparation (Merix Anti-
Static No. T9-0L) to eliminate any extraneous electrostatic
charge

.

C. The filtrate is placed in a 250-ral volumetric flask, Inverted,
and the mouth placed in a I-3/U" x l/U" aluminum culture dish
in a "chicken-feeder" type arrangement. The flask is supported
by a ring stand; the dish rests on a hotplate adjusted so that
the sample Is taken to dryness at a temperature well below
boiling.

D. At this point, there are duplicate samples of both suspended
solids and dissolved material from each original water sample
ready for determination of radioactive content.

II. Determination of Radioactivity

A. Two determinations are made on each sample, one for gross beta,
one for gross alpha radioactivity. This represents a total of
eight determinations for each original sample.

B. Beta activity is deter;alned with an internal gas flow counter
operating in the proportional region, using argon-methane
mixture as a flow gas. Background determinations are made
before the first sample count each day, and then after each
two sample counts throughout the day. Determinations of
counter efficiency are made with a reference standard
(thallium - 20U) at least twice daily. Each determination of
sample and background count rate is made for a total of
1000 counts.

C. Alpha activity is determined with a scintillation counter
utilizing an activated zinc sxilfide phosphor. Sample,
background and efficiency measurements are made in the same
manner as are the beta measurements. Uranium 238 is used
as an alpha reference standard. Each determination of sample
and background count rate is made for a pre -set time of 32
minutes

.
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III. Calculations

A. Results are expressed as micro-micro curies per liter i\x\xc/l)

.

One micro-micro curie is equivalent to 2.22 disintegrations
per minute. Foiir values are reported for each sample:

(a) beta ax:tivity in the solids retained on the filter,

(b) beta activity in the filtrate (dissolved material),

(c) alpha activity in the solids, and (d) alpha activity

in the filtrate.

B. Sample counts are corrected for background and geometric
efficiency.

C. Standard statistical procedures aj:^ utilized to compute the

0.9 error. The final result is expressed (symbolically)

as X ± y Hkic/l. This means that in a series of determinations
on the same sample, the value of x should fall betvreen x - y
and x + y, 90^ of the time.

Water Quality Criteria

Criteria used by the Department of Water Resources in the

evaluation of the acceptability of water for the most ccamnon beneficisil

uses are described hereinafter. In general, the values presented herein

should be considered only eis guides to judgment, and not as absolute

limiting standaj:^s

.

Criteria for Drinking Water

Chapter 7 of the California Health and Safety Code contains

laws and standards relating to domestic water supply. Section tolO.5

of this code refers to the drinking water standards promulgated by the

United States Public Health Service for water used on interstate carriers.

These criteria have been adopted by the State of California. They are

set forth in detail in United States Public Health Report, Volume 6I,

No. 11, March I5, 19^, re-issued in March 1956.

According to Section k.2 of the above-named report, chemical

substances in drinking water, either natural or treated, should not

exceed the concentrations shown in Table A-2.
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TABI£ A-2

LIMITING CONCETTTRATIONS OF MINERAL
CONSTITUEOTS FOR DRINKING WATER

United States Public Health Service
Drinking Water Standeirds, I9U6

Constituent
Parts per
million

Mandatory

Fluoride (F)

Lead (Pb)

Selenium (Se)

Hexavalent chromium (Cr"*" )

Arsenic (As)

1.5
0.1
0.05
0.05
0.05

Nonmajidatory but Recommended Values

Iron (Fe) and raangajiese (Mn) together
Magnesium (Mg)

Chloride (Cl)

Sulfate (SOj^)

Copper (Cu)

Zinc (Zn)

Phenolic compounds in terms of phenol
Total solids - desirable

- permitted

0.3
125
250
250

3.0
15
0.001

500
1,000

Interim standards for certain mineral constituents have

recently been adopted by the California State Board of Public Health.

Based on these stsindards, temporary permits may be issued for drinking

water failing to meet the United States Public Health Service Drinking

Water Standards, provided the mineral constituents in the following

tabulation are not exceeded.
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UPPER LIMITS OF TOTAL SOLIDS AND SELECTED MINERAiS IN

DRINKING WATER AS DELIVERED TO THE CONSUMER

Permit Temporary Permit

Total solids 500 (lOOO)* I5OO ppn

Siilfates (SOi^) 250 (500)* 6OO ppm
Chlorides (Cl) 250 (5OO)* 6OO ppm
Magnesium (Mg) 125 (125)* 150 ppm

* Numbers in parentheses are maximum permissible,

to be used only where no other more suitable

waters are available in sufficient quantity for

use in the system.

The California State Board of Health recently has defined the

maximum safe amounts of fluoride ion in drinking water in relation to

mean annual temperature.

Mean annual Mean monthly maximum
temperature fluoride ion concentration

in °F in ppm

50 1.5

60 1.0

70 - above 0.7

The relationship of infant methemoglobinemia (a reduction of

oxygen content in the blood, constituting a form of asphyxia) to nitrates

In the water supply has led to limitation of nitrates in drinking water.

The California State Department of Public Health has recommended a

tentative limit of 10 ppm nitrogen {kh ppm nitrates) for domestic waters.

Water containing higher concentrations of nitrates may be considered to

be of questionable quality for domestic and municipal use

.

Limits may be established for other organic mineral substances

if their presence in water renders it hazardous, in the judgment of

state or local health authorities.
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An additlonaLl factor with which water users are concerned Is

hardness. Hardness Is due principally to calcium and ma^eslum salts

and Is generally evidenced by inability to develop suds when using soap.

The United States Geological Survey has suggested the following four

degrees of hardness:

TABLE A-

3

Hardness Classification of Waters
U, S. Geological Survey

Range of hardness : Relative
in parts per million : classification

- 55 Soft

56 - 100 Slightly hard

101 - 200 Moderately hard

Greater than 200 Very hard

According to the International Commission on RadiologlcaJ.

Protection , tentatively concurred in by the National Committee on

Radiation Protection^, if the Radium - 226 and Radium - 228 activity in

water is substantially less than 10 ^uc/l, the maalmum i)ermlssible

concentration of otherwise unidentified radionuclides in water for

individuals in the population at large may be considered to be 100 ^nlc/l.

For the purposes of the environmental survey of surface water

made for this report, it heis been assiimed that the total dissolved and

226 228
solid alpha activity is derived from Ra and Ra

1 "Report on Decisions of the 1959 Meeting of the Interantional Committee
on Radiological Protection (ICRP)". Radiology , Vol. 7^, No. 1, January
i960, pp. 116-119.

2 Somatic Radiation Dose for the General Population, Ad Hoc Committee of the
National Committee on Radiation Protection and Measurements. Science

,

Vol. 131, No. 3399, February 19, I960, pp. i482-U86.
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During the 1959 reporting year, the highest alpha activity

observed in monitored surface waters was 1.86 ii^c/l. Consequently, it

is believed that the maximum permissible concentration of 100 \i\ic/l, as

recommended by the I.C.R.P. , was met by all stations sampled in the Surface

Water Monitoring Program during 1959*

Criteria for Irrigation Water

Because of the diverse climatological conditions, crops, soils,

and irrigation practices in California, criteria -vrtiich may be set up to

evaluate the suitability of water for irrigation use must necessarily

be of a general nature, and judgment must be used in their application

to individual cases. Suggested limiting values for total dissolved solids,

chloride concentration, jjercent sodium and boron concentration for three

general classes of irrigation water are shown in Table A-k.
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TABLE A-U

QUALITATIVE CLASSIFICATION OF IRRIGATION WATERS

Chemical properties

Class 1

Excellent to good

(Suitable for most
plants under emy
conditions of soil
and climate)

Class 2

Good to injurious
ClasB 3

(Possibly harmful
for some crops
under certain
soil conditions)

: Injurious to

: unsatisfactory
: (Harmful to

:most crops and

: unsatisfactory
: for all but the

:most tolerant)

Total dissolved solids

In ppm .

In conductance, EC x 10

Chloride ion concentration

Less than TOO
Less than 1,000

TOO - 2,000
1,000 - 3,000

More than 2,000
More than 3,000

In milliequivalents
per liter

In ppm



The values shown in this table are those suggested in the Progress Report of

the Committee on Quality of Toleramce of Water for Industrial Uses in the

Journal of the New England Water Works Association, Volume 3k, 19I4O.

Criteria for Fish and Aquatic Life

Water of suitable queLLity and quantity is a fundamental requirement

for the existence of an abundant supply of fish and aquatic life. It is

very important that water quality conditions be such as to maintain aji

abundant supply of food required by fish and other desirable forms of aquatic

life. Streams utilized for the propagation of fish and aquatic life should

be free of toxic or harmful concentrations of mineral and organic substances

and excessive turbidity. Extensive field and laboratory studies conducted

by the United States Fish and Wildlife Service show that, among other

things, the water in streams supporting a mixed fauna of fresh water fish

such as bluegill, bass, crappie and catfish should have the following

properties:

(a) Dissolved oxygen not less than 5 ppm (at least 6 ppm for
Salmonids )

,

(b) pH rsmge between 6.5 and 8.5,

(c) lonizable salts, as indicated by conductivity, between
150 and 500 micromhos at 25° Centigrade, and in general
not exceeding 1,000 micromhos.

(d) Ammonia not exceeding I.5 ppm.

Minersil salts of high toxicity to fish are those of silver,

merciiry, copper, zinc, lead, cadmium, nickel, triveulent and hexavalent

chromium, and others. Some pairs of toxicants, such as copper and zinc

(also copper and cadmixim, nickel and zinc) are far more toxic when combined

than when they occur individually. Other toxic substances, when combined,
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neutralize each other through antagonism or chemical reaction (e.g., free

cyanide combines with toxic heavy metal cations, such as nickel and copper

ions, to form relatively harmless metallocyanlde complexes).

The increasing use of household and industrial detergents, as

well as the expansion in the manufacture and use of agricxilture insecticides,

poses serious hazards to fish and aquatic life. Preliminary studies, for

example, indicate that one of the most common household detergents is

lethal to relatively hardy fish at very low concentrations. This detergent

was lethal to fish in fresh water at concentrations below 0.1 ppm and

below 0.005 ppm in salt water. The increase in toxicity in salt water can

probably be attributed to the fact that marine fishes must ingest water

to maintain their osmotic balance.

Development and use of water resources, including the construction

of dams for storage of water, frequently affects water temperatures which

in turn affect fish and other aquatic life. Optimum water temperatures

for cold water fish, such as trout and salmon, normally lie between 32°

and 65° Fahrenheit. The cold water species are generally intolerant of

temperatures above 75° Fahrenheit and will seek the lower temperature where

possible. Warm water fish such as minnows, carp, catfish, perch, sunfish,

and bass normally live in water having temperatures ranging from near 32°

to 86° Fahrenheit. Acclimatization enables certain warm water species

to live in waters having temperatures as high as 90° Fahrenheit, although

they will migrate, where possible, to waters below 86° Fahrenheit.
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TABLE B-11

RADIOASSAY OF SNOW

CEafPRAL VALLFY RF»ION (NO. 5)

Stream basin Snow survey course
Date

1959

Grose radioactivity
in micro-micro

curies per liter

American River

Feather River

Kings River

Phillips

Harkness Flat

Lower Lake Helen

Sand Meadow

Mokelumne River Liomberyard Ranger Station 2-3

San Joaquin River Kaiser Pass Meadow

Tuolumne River Gin Flat

Horse Camp Lodge

1-30



TABLE B-11

RADIOASSAY OF SNOW

LMONTAN REGION (NO. 6)

Stream basin Snow survey course
Date

1959

Gross radioactivity
in micro-micro

curies per liter

Owens River Upper Minarettes 2-6
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